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Rheumatic Conditions 
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By D. C. Hare, C.B.E., M.D. 


ABSTRACT.—Twelve cases of chronic rheumatism have been treated on a raw vegetable 
diet for periods of two weeks, followed by a modified diet for further periods. 

No other method of treatment has been used during the period of observation. 

Pain has been relieved in ten cases and those cases in which there were muscular pain 
and stiffness with simple effusions into the joints have benefited most. 

Cinematograph records of the progress have been made. 

The immediate results obtained appear to be due to the low sodium content of the diet ; 
other factors have not been excluded. 


THE object of this investigation has been to make a trial of a certain form of 
diet on patients with chronic rheumatism, and to discover what type of case, if any, 
would respond to the treatment. It was essentially a clinical experiment and few 
laboratory investigations were made. The work was undertaken at the instigation of 
a colleague, who, from personal experience of certain cases, was convinced that a 
raw diet régime was beneficial in some forms of chronic rheumatism and was 
anxious that a trial should be made under controlled conditions in hospital. Dr. 
Pillman- Williams collaborated with me in all the arrangement and management of 
the diets, which were adapted from those of Dr. Bircher-Benner of Ziirich [1]. 

Diet treatment is not generally recognized by the medical profession in this 
country as one of the weapons with which to attack rheumatic conditions. At the 
recent summer meeting of the British Medical Association a discussion on the 
treatment of chronic rheumatism took place, but diet treatment was dismissed with 
a passing remark that diets of one kind or another were popular with the lay public, 
and that patients were willing to enter expensive institutions where they were 
dieted on an orange a day. At this discussion there was general agreement that 
methods of treatment should be combined and a multiple attack made, and I am 
certainly of the same opinion. I treated this group of patients as far as possible by 
diet alone with a view to getting clear-cut results, but I do not wish it to appear 
that I believe that this type of diet is suitable in all cases, or that it should be used 
to the exclusion of other methods of treatment. 


Nov.—TuHERapP. 1 
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SELECTION OF CASES 

The twelve cases reported on here represent the main types of “ muscular 
rheumatism”, “osteo-arthritis”, and “rheumatoid arthritis”. I tried to get 
examples of each as I did not know how they would respond to the treatment. All 
the patients had some form of painful active disease. I am greatly indebted to my 
colleague Dr. C. B. Heald, who sent me patients from the Red Cross Clinic for the 
diet treatment. 

Classification 

Muscular rheumatism.—I have included under this term patients whose chief complaint 
was pain and stiffness in the limbs and in whom there was little apparent constitutional 
reaction. Such cases are liable to develop synovial effusions, especially in the knee. Slight 
osteo-arthritic changes were discovered in some of them, but did not appear to be giving 
rise to symptoms. ' 

Osteo-arthritis includes those cases with definite bony changes which have led to 
deformity of the joints and osteophytic outgrowths. 

Rheumatoid arthritis is a disease which is clearly defined by its clinical symptoms. In 
the active phases there are wasting, sweating, subacute fever, rapid pulse-rate and anemia, 
and swellings of the soft tissues round the affected joints; the synovial membrane becomes 
involved, gradually cartilage is destroyed and the ends of the bones become decalcified and 
absorbed. There is a slow shifting of the attack from one joint.to another and it is not easy 
to tell when the active process is arrested. Moreover, the disease is liable to spontaneous 
remissions and relapses for many years, and it resembles a chronic infection in its course. 


The wtiology of these conditions is not known, and the comprehensive term 
“chronic rheumatism ”’ is used to cover the three types, as it is convenient and 
conforms to everyday usage. The joint condition in rheumatoid arthritis and 
osteo-arthritis is the most prominent symptom, and differential diagnosis is based 
on the appearances, but there is another feature which is common to these and 
to muscular rheumatism, namely the affection of the soft tissues, especially of 
the muscles and fibrous structures. Sometimes this is obvious in the form of 
diffuse thickening and cedema, sometimes as palpable intramuscular swellings, and 
sometimes only as muscular pain. These should be regarded as local manifestations 
of a gereral condition, which has been termed by Pemberton [2) a low-grade cedema. 


THE SCHEME OF TREATMENT 


The patients were all treated in the Royal Free Hospital. They were admitted 
especially for the treatment and were placed for a week on ordinary ward diet before 
the special diet was begun. It is impossible in hospital to provide the activities of 
normal home life but, if able, the patients were up and about in the ward or hospital 
square for several hours a day, and each day they went to the physiotherapy 
department where, under supervision, they made such voluntary movements of limbs 
and trunk as they were able. Cinematograph records of their movements were 
taken before the diet was begun and again at intervals of one or two weeks, 
according to the progress made. During the diet treatment the same daily régime 
was followed and no massage, passive movements, splinting or other forms of 
therapy were given; the only drug given was aspirin occasionally in small doses. 
The aim was to exclude all other treatments while the patient was on the diet, and 
this was rigorously adhered to for at least four weeks, although it is recognized that 
additional treatments might have hastened recovery in some cases. For the same 
reason no treatment was given for focal sepsis, though fortunately none of the 
patients had any gross infections. 

A list of the cases treated is given in Table I. The main clinical diagnoses and the 
results of treatment are shown. Cases 1 to 8 were classed as non-toxic forms of 
rheumatism ; cases 9 to 12 as toxic forms. This will be referred to later. 
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TABLE I.—CASES ‘TREATED ON Raw DIET. 
Results 
Clinica 9 : Associated conditions Immediate Later reports 
(up to 7 months) 
Mus ila? rheumat 
Case (1) Generalize No arthritis Good V. good 
2) Hip and k V. slight ost. arth. Good Attacks less 
severe 
Synovial effusions 
Case (3) Acute in one knee 2 years’ attacks of musc. Good V. good 
rheum. 
1) Chronic, } knees 4 years’ general musc. Good V. good 
rheum 
Old arthritis of one ? 
Case (5) Wrist, old iry Recent swellings of fingers Good Good 
and toes 
(6) Great toe, osteo. art Much general musc. rheum. Good 


V. good 


Case (7) One hij Much musc. rheum.: obesity Good Relapse 

8) Hip and other joints Muse. rheum. Good Severe relapse 
Rheumat i arthy recent 
Case (9) Generalize edridden Fever, wasting, anemia. V. gradual im After 7 months 
High sedimentation rate provement with still improv- 
relapses ing 

10 Ditt Ditto Initial improve- Diet given up 
ment, relapse; after 8 weeks 


severe indigestion 
Rheumatoid arthri 





Case (11) Active bone disease in No fever or wasting. High None in 5 weeks None 
knee, escent else- sedimentation rate 
where 
12) Active bone disease No fever, bunt wasting None in 6 weeks Diet given up 
in shoulder, subacute anemia. High sediment- 
pains elsewhere ation rate 


The diet régime was divided into two periods. Diet I contained no cooked 
ingredients. Diet II was practically the same diet with the addition of cooked 
foods. The ingredients of the diets and the food values will be seen from the tables. 


The calorie value of the diets was adequate to prevent undernutrition in most cases. 


Diet I DarL_y Rations. 


A raw diet continued for two weeks only 


fas 
Vegetable si 14 Salads, tomatoes, roots 
Fruit: Citru eid & Orange, lemon, grape fruit 
Apple eee 6 
Dri , 4 Apricot, prune, raisins, &c. 
Nuts sin 2 Brazil, cashew, hazel, &c. 
Oats crushe 3 Served after soaking, uncooked 
Sugar i One lump 
Salad oil ies 2 Or Heinz’s mayonnaise mixed with oil 
Cream 20 bint 3 
Milk el 12 
Salt none 
Fluids unrestricted Tea, water, \c. 


Food Values (Approv.). 


Carbohydraie vain 145 grm. 
Protein ‘ ioe 35 grm. 
Fat 6 = 143 grm. 


Average calorie value about 2,000 
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SAMPLE MENU, Drer I. 


Breakfast ... Apple porridge, i.e. :— 
Grated apple 
Soaked raw outmeal 
Grated nuts 
Cream 


Fresh orange 
Tea with milk and cream 





Mid-morning Tomato purée with lemon 





Dinner ‘igs Salad dish, i.e. lettuce, cabbage, tomato, roots, &c. 
Salad dressing with oil 
Mixed fruit salad and cream 





Tea os Dried fruits 
Nuts 
Tea with milk and cream 





Supper ee Fruit porridge (prune, apricot or apple) 
Salad dish with dressing 
Bedtime... Lemon and orange juice with hot water 
Diet II. 


A modified diet given for periods of several weeks. 


After two weeks on the Raw Diet I the following additions were made :— 


Cooked foods ee ae Vegetable soup 
Eggs one 
Meat 2 oz. 
Bacon 2 oz. 
Bread 2 oz. 
Uncooked foods owe ove Butter 1 oz. 
Cheese’ 1 oz. 
Milk 8 oz. (Total milk = 20 oz.) 


Salt as present in the food, but no added salt 
Oil and cream were reduced as necessary 
Food Values (Approz.) 


Carbohydrate es ‘ace 146 grm. 
Protein... ate vy 66 grm. 
Fat ren 142 grm. 


Average calorie value about 2,200 


he preparation and serving of the diets received close attention ; they were 
prepared in the diet kitchen of the hospital under the direct supervision of Dr. 
Pillman- Williams and her assistant, Mrs. Stacye. The green vegetables and roots 
were finely shredded through a special mincing machine; pulped apple was prepared 
in the same way and mixed with a little lemon juice to prevent discoloration. 
Dried fruits, such as apricots, prunes, and raisins, were soaked in water and then 
pulped or served whole, raw oatmeal, too, was soaked before serving. Nuts were 
taken whole or finely ground, sprinkled over the fruit. A good variety of salads 
and fruits was obtained, the food was daintily served and dishes prepared a few 
hours beforehand were kept fresh in the refrigerator. This attention to detail is 
mentioned as it is an essential to success, otherwise the food looks and tastes 
unappetising and even the willing patient cannot eat it. The dietitian visited the 
patients in the wards and their individual tastes were studied, so that the diet was 
well taken and all the patients, except No. 12, continued on the raw diet for a full 
two weeks. The patients were encouraged to eat all the food provided and the weight 
of what was left was noted. 
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THE EFFECT OF THE DIET ON SYMPTOMS 


Of the twelve patients, eight felt definitely better within from one to four weeks, 
of the other four patients, two improved up to five or six weeks and then had 
relapses, and two found no relief at all. The improvement noted in each case was a 
decrease of pain, stiffness and swelling, namely those symptoms which arise in the 
muscles and in the soft tissues of the joints. The conditions which were not 
relieved were the pain arising in joints with active disease of bone and the 
symptoms due to toxemia. The cases of muscular rheumatism and synovitis 
uncomplicated by definite arthritis (Nos. 1, 3, and 4) made the best response. It 
was surprising how rapidly the effect began to appear and how soon the patients 
felt that they could move more easily. Some improvement was seen on the fourth 
or fifth day, and the changes were sometimes quite striking at the end of a fortnight. 
The effect was progressive and continued up to the time of discharge. The 
cinematograph records of these patients show the stiff awkward movements of the 
original condition and the practically normal movements after treatment. Case 4 
is reported in detail as presenting the type which should be specially selected for a 
trial of the diet treatment as likely to react favourably. 


Case 4.—Mrs. E. W., aged 46. The patient had suffered for four years with occasional 
pain and swelling of the knees, but for three months before admission there had been 
generalized stiffness and much pain in shoulders, hands, knees and ankles, and she had been 
in bed at home for ten weeks. On admission she had fluid in both knee-joints, swelling of 
the metacarpophalangeal joints, and pain in the left shoulder and wrist. X-rays showed no 
changes except slight osteo-arthritis of the knees. She had no period of complete rest in 
bed after admission and the diet was begun on the third day. Her weight was 11 stone and 
in the first eight days she lost 73 lb., but regained 2 lb. in the following week. Movements 
became freer and the swelling of the knees less tense. She was discharged after three weeks, 
but continued to diet, and seven weeks later there was only a slight fullness in one knee, she 
was quite free from all pain and had renewed her household duties. 


The other two cases were somewhat similar. 

Case 1, female, aged 49, had generalized muscular rheumatism and had been 
unable to work for two years. She resumed work after six weeks on diet treatment 
and has continued without interruption for five months. Case 3, male, aged 55, 
had muscular rheumatism and acute synovitis; after four weeks of treatment he 
returned to work and active sports. 

Two male cases of severe osteo-arthritis of the hip were treated. Both were 
complaining of acute pain in the leg on the affected side, with stiffness and 
lameness. X-ray examination showed some destruction of the head of the femur 
with shortening of the neck. Such patients are unfavourable subjects for any form 
of treatment and they had already had a great deal without relief. On the diet, the 
pain and stiffness of the associated muscular rheumatism were greatly relieved and 
improvement was maintained for some weeks. The arthritic disease, however, was 
not arrested, severe pain recurred, and in one case X-ray examination showed 
advance in the disease of the bone. One man (Case 7, aged 53) was very obese and 
lost much weight, and this certainly contributed to his improvement. 

Rheumatoid arthritis of recent origin ——Cases 9 and 10 (A. G., female, aged 53, 
A. T., male, aged 40), represented the severe progressive type of rheumatoid arthritis. 
In both patients the actual onset had been about two years before with minor 
symptoms, but the disease had made rapid progress in the four or five months 
preceding admission, and they were completely immobilized in bed with acute pain 
and had many joints affected. The man had lost one leg in the War, his knee and 
ankle were swollen to an enormous size, and his hands were cedematous in 
appearance and almost useless. In the woman the hips were most severely 
affected ; she had been unable to sit up or move for six weeks and cried with pain 
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when she was moved in bed. There were no palpable synovial effusions and X-ray 
examination showed only slight changes in the bones. There were toxic symptoms 
with wasting, sweating, occasional low fever up to 100° F., a raised pulse-rate, 
anemia, and a high sedimentation rate. 

These patients both made some progress on the diet treatment, and at the end 
of four or five weeks pain was sufficiently relieved for them to attempt to stand or 
walk. Unfortunately, after two months, the man developed an intolerance of the 
diet, with severe indigestion. Cooking the ingredients gave no relief, but on the ward 
diet he quite lost the indigestion and seemed a little better; there was, however, no 
real improvement in his joints. After an interval of two months he willingly made 
another trial of the diet, and took it again for ten days, but the indigestion returned 
and the arthritis was in no way relieved. The other patient, A. G., made a slow 
and interrupted progress, and after six months she was just able to shuffle a few 
steps on sticks, but although movements were so limited she was completely free from 
the acute pain which she had had when admitted. Following the initial two weeks 
of Diet I she took Diet II continuously for five months, the only modification being 
an increase in the protein and fat with an extra egg, a larger portion of meat, and 
more milk, as her appetite improved. After the third month she was given massage 
daily. Towards the end of her stay she was gaining weight rapidly, she had lost 
the anemia, and the sedimentation rate had fallen slightly towards normal. She 
was discharged to a convalescent home, where the diet was continued, and she is 
still progressing and is now able to rise from a chair without help. 

In these cases, as in those already described, the improvement in the early stages 
of treatment appeared to be chiefly a relief of pain with some increase in mobility, 
and this gave the patients courage to attempt movements. 

Cases 11 and 12 made no improvement while on the diet. They were two 
women with a clinical history of long-standing rheumatoid arthritis, coming on with 
swelling in the fingers and toes in the first instance, and spreading to almost all 
other joints in turn. One had active painful disease in the knee, the other a similar 
condition in the shoulder, and X-ray examination showed destruction of bone and 
cartilage in these joints. There was no peri-articular swelling or effusion, and the joint 
disease elsewhere appeared to be inactive; there was evidence, however, of a general 
toxemia in the high blood sedimentation rate and a considerable degree of anzemia. 
Diet was given in one case for five weeks, and in the other for six and a half 
weeks, but no relief of pain was experienced. Following the routine they were 
allowed to get up and move the joints, but would almost certainly have done better 
with immobilization, as the pain was due to active disease in cartilage and bone, 
and the element of muscular and fibrous-tissue pain such as responds to the diet 
was absent. 

The later results.—The reports, up to seven months in some cases, are shown in 
the table. The patients’ home diets have, of course, varied greatly, although all 
have taken a large amount of fruit and vegetables daily and have restricted the bread 
and sugar in the diet. Definite salt restriction has been continued by some and not 
by others. It is too soon to attempt a final analysis of results. 


LABORATORY INVESTIGATIONS 

The blood examination.—In the non-toxic group the hemoglobin values were 
normal or slightly subnormal, and where later investigated were found uninfluenced 
by the diet. The four toxic cases showed some degree of anemia (hemoglobin 
62-78%). No changes occurred in these values as a result of the diet. Later, when 
iron was given to these patients in large doses, the improvement in the hemoglobin 
value was very slow. 

The blood sedimentation rate was tested in all cases. The rate is high in cases of 
active rheumatoid arthritis, and in the four toxic cases treated the reading was from 
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54 to 60% at the end of sixty minutes. Estimations were 1 peated during the 
treatment but there was no improvement except in Case 9. This patient showed a 
decrease in rate from 64 to 44% when improving clinically. 

The non-toxic cases all had normal or only slightly increased sedimentation rates, 
the readings at sixty minutes ranging from 8 to 28% ; four cases were retested after 
two or three weeks of treatment and showed no significant change. The graph shows 
the striking difference between the two groups. 

The Wassermann and Kahn reactions were negative in all cases. 





RECOVERY QUICK AND GOOD RECOVERY SLOW OR NONE 
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10% 4 Lae | L. 10% 
% Colum | AFTER AFTER 
clear 15 min 30 min 60 min 15 min 30 min} 60 min 
Blood sedimentation rate of patients and their response to the diet. The right hand graph 
refers to the toxic cases Nos. 9, 10, 11 and 12. 

The weight records.—All the patients lost weight during the first week on the 
diet, the fall being much more rapid than any that occurred subsequently. The 
greatest loss of weight was shown by Case 4, the woman who had large effusions in 
both knees and general stiffness of the limbs. This patient lost seven and a half 


pounds in the first week but gained weight on the same diet during the second week. 
In eight patients the loss was from two to seven pounds in the first week and 
during the second week on exactly the same diet, ten of the patients showed no 
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further loss, the weight being stationary or rising slightly. Two patients who were 
very much overweight and for whom the calorie value of the diet was insufficient for 
maintenance of their weight, continued to lose, but even these two patients lost over 
six pounds in the first week and subsequently not more than a pound in any week. 
The difference in the rate of loss during the first and following weeks is therefore 
very striking. The initial fall of weight is to be attributed to loss of tissue fluids by 
diuresis as there was no diarrhcea or vomiting in any of the cases. (Unfortunately 
urine measurements were not sufficiently reliable to be reported.) 

Cases with little or no retention of tissue fluids show only slight loss of weight 
in the first week. This is demonstrated by Case 10, a man with rheumatoid 
arthritis, who was given two periods of Diet I at six weeks’ interval. During the 
first treatment he lost four pounds in weight in a week, followed by a slight gain 
on Diet II in the following weeks; during the second period of Diet I his weight fell 
by only one pound. In the first period there was definite clinical improvement with 
diminution of swelling in the hands; during the second there was no improvement. 
This difference in response may perhaps be attributed to the partial control of the 
tendency to fluid accumulation by the intervening period of dieting. 


DISCUSSION 


A diet of this character introduces several factors, which may act singly or 
in combination to produce the results observed. The points which call for special 
consideration are :— 

(1) The form in which the foods are taken and its influence on digestion and 
assimilation. 

(2) The total amount and relative proportions of carbohydrate, protein and 
fat, and the total calorie value. 

(3) The vitamin content. 

(4) The mineral content. 

(1) The rawness of the vegetables and fruits is the outstanding feature of the diet 
to the patient who is asked to eat it. A strong psychological impression is produced 
both on the patient and the onlookers, and by both it is readily assumed that if 
improvement results it is due to this factor. By Dr. Bircher-Benner the virtue of 
the raw vegetable diet has been ascribed to the absorption of the unaltered solar 
energy of plant life, but of this occult solar energy, as something apart from 
vitamin and chemical constituents, science has so far revealed nothing. Uncooked 
vegetables and fruits demand much more work of stomach and intestines, but when 
prepared as described, we were surprised how well the majority of the patients were 
able to take them. 

(2) A diet of fruit, green vegetables and roots only, may be fairly adequate in 
carbohydrate, but it is very low indeed in protein and fat. On reference to the diet 
table it will be seen that the carbohydrate ration was 145 grm., this is from one-half 
to one-third the average intake, an amount however, quite sufficient for maintenance 
if suitably balanced with other foods. The protein ration of 35 grm. was very low 
indeed, about half or less than an average maintenance allowance. The fat was high, 
the value being made up with oil, nuts, cream, and milk. The calorie value was 
about 2,000 or rather more, sufficient to maintain a person of ten stone weight at 
light work. It was found adequate to maintain the weight of the patients treated, 
except in the cases of obesity. The effects of the treatment were therefore not 
essentially due to undernutrition. 

(3) Fresh fruits and vegetables provide a high allowance of vitamins C and B, 
and this fact must be taken into consideration as contributing to the benefits of the 
diet, especially when taken for long periods. The patients were questioned about 
their previous diets and in no case had a really deficient diet been taken, though 
some had taken excess of starch foods and very little vegetables or fruit. 
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(4) The sodium content of vegetable foods is very low, while the potassium 
content is high. Most of the sodium taken in an ordinary diet is derived from 
animal foods or added salt, and as Diet I included no meat or animal foods except a 
small ration of milk, and no salt was added, it was therefore extremely low in sodium. 
The amount in the daily rations was about 300 mgm., or one-tenth of the average 
minimum intake of the adult, which is given as 3,000 mgm. In the second diet 
small amounts of bacon, bread, and vegetable soups were given. These foods were 
prepared with salt in the ordinary way, cheese and eggs were also added, but as the 
amount of fruit and vegetables was still large and no added salt was given, definite 
sodium restriction was being continued. The body utilizes sodium for the extra- 
cellular tissue fluids, and plasma contains about 350 mgm. of sodium to 20 mgm. of 
potassium ; when there is a sudden shortage of sodium, extracellular tissue fluids 
cannot be retained, there is a rapid onset of diuresis and great loss of chloride in the 
urine, with a lowering of plasma chloride. A sharp fall of body-weight corresponds 
with this period of diuresis, and even though fluids are freely drunk, a state of 
dehydration persists as the water cannot be retained unless salt is given with it. 
Dr. McCance [3] has recently published the results of experimental work on sodium 
metabolism in man, and showed that during severe sodium restriction in a normal 
subject there was a loss of 3 kilos body-weight with diuresis ; but after from three 
to four days the fall in weight and the urinary loss of chloride was checked almost 
completely and a balance at a lower level reached. In his experiments the sodium 
intake was far less than that of any vegetable diet. 

Potassium salts are recognized as having a diuretic action, and the large amount 
of potassium in the vegetable diet may increase the effect of the sodium restriction. 

The acid-base ratio.—A vegetable diet is high in basic ash and low in acid, but 
whether a so-called “ alkaline diet’ has any effect on the rheumatic condition apart 
from the changes of mineral balance already discussed is a matter that needs 
further investigation. Acidosis can also lead to dehydration, as is well known in 
diabetic ketosis, and can be produced by giving a “high fat low carbohydrate” diet. 
A diet of this character has been used by Adlersberg and Porges [4] in the treatment 
of rheumatoid arthritis and has been found to reduce the swelling of the joints. 

Other diets for rheumatic conditions.—R. Pemberton [2] found improvement in 
his cases of chronic rheumatism under different experimental régimes, such as short 
periods of actual fasting, orange-juice diet, milk diet, and a diet of biscuits, gruel 
and coffee. These diets appear to have a common factor, namely a reduced sodium 
intake, and the results are in accordance with this, for he reports a rapid initial loss 
of weight, a negative water-balance and prompt clinical improvement. He 
considers that the dramatic improvement that may follow operations for the 
removal of septic foci, such as tonsillectomy in cases of chronic rheumatism, is due 
to the enforced semi-starvation of the post-operative period. The routine diet 
which Pemberton recommends contains large amounts of fruits and salads with 
restriction of bread, sugar, and other concentrated carbohydrate foods, and a rather 
low total calorie value. 

Von Noorden [5] has used a raw fruit and vegetable diet in the treatment of 
chronic rheumatism. He believes its value to lie chiefly in the salt restriction, but 
also in the production of a degree of under-nutrition. He reports results almost 
identical with those that we have observed, viz., the rapid improvement in soft 
tissue swellings and the failure to influence established joint disease. He uses a 
very restricted diet for a few days only, and then a modified diet for three or four 
weeks and recommends one or two days of restriction weekly in the after-treatment. 
His recent work is difficult of access in this country. 

The action of the diet.—So far as we have been able to judge up to the present, 
the rapid relief obtained by the diet is due to the low sodium intake and the loss of 
fluid it produces. Following the immediate improvement a prolonged period of 
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improvement has also resulted in some cases, but whether this is due to the 
continuance of a low sodium diet is Jess certain. The after-history of one patient, 
Case I, suggests that this may be so. This woman, who is a commercial traveller, 
has had alternating ‘periods of dieting, lasting one or two weeks, during the last 
three months. When she is able to get and prepare her own food she adheres to 
Diet I very strictly, the only addition being a pint of milk, and during these times 
she feels very well and free from symptoms, but when this is not possible, in a few 
days she feels stiffness and a sense of heaviness returning. 

An opportunity has recently occurred of seeing a case of severe rheumatoid 
arthritis in a woman who has been treated by a dietitian and has been kept for 
eight months on a salt-free vegetable diet of much the same character as the 
Diet I, which we used for two weeks only. This patient, aged 60, had the first 
symptoms nearly two years ago, and she was bedridden for five months before 
starting on the diet last February. She felt no immediate improvement or relief of 
pain at all, but after three months the pain began to leave her. She gradually began 
to sit up and walk, and is now walking easily, though the joints are still slightly 
swollen. X-rays show practically no changes ir cartilage or bone. The delayed 
improvement in this case suggests that the rec zed sodium intake may be slowly 
effective even when no immediate relief is felt. 

It is, however, impossible to say at presert that other factors may not be 
responsible for the later effects of the diet, such as the low intake of concentrated 
carbohydrates and starch, and the high vitamin intake. These points will need a 
great deal of investigation. 

In view of these clinical results it is to be hoped that a low sodium diet will be 
given an extensive trial in the treatment of chronic rheumatic conditions. Though 
sodium restriction may be devised in various ways, the use of raw fruit and 
vegetables (either raw or cooked by steaming without salt) as the basis of the diet 
provides palatable and varied foods with plenty of vitamins B and C. The 
importance of an addition of adequate protein and fat must be insisted on. The 
diet is expensive for the poorer class of patient, especially in the winter, when the 
increased cost may be from four to six shillings a week, but other forms of 
treatment are also expensive. It will probably be found with further experience 
that the strict diet period can be shortened, and that modifications in the continued 
diet which involve less expense can be introduced with equally good results. 

My thanks are due to Dr. Annie Cunning who has most generously financed the 
experiment, and to many colleagues at the hospital who have assisted in the work ; 
also to Mrs. Stacye, the dietetic assistant, and to the photographer, Mr. Luck, who 
was responsible for the cinematograph photography. 
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By RatewH M. Waters, M.D. 
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ABSTRACT.—A safe and practical technique for the application of carbon dioxide 
absorption from anesthetic atmospheres is described. It has been found satisfactory 
in over 20,000 administrations over a period of fifteen years. High-grade soda lime is 
utilized as the chemical absorbent. Granules are placed in a canister between face mask, 
and breathing bag. The canister is carefully checked for efficiency by both chemical 
analyses and physical experiments. Its size, shape and arrangement is shown to be 
important for safety and maximum efficiency. Detailed techniques are described for the use 
of various agents. Advantages of carbon dioxide absorption are set forth. The “ Apnea” 
suggested by Guedel is described under the term “Controlled Respiration ” and attention is 
called to certain of its advantages. 


HISTORICAL ASPECTS 


The modern conception of the gaseous exchange of oxygen and carbon dioxide 
during respiration was established by means of the experimental method in the last 
quarter of the eighteenth century. The work of the Swedish apothecary, Scheele, 
published in 1777, is pertinent to the present discussion. He placed two bees and a 
little honey in the bottom of the glass jar shown in fig. 1, and after filling it with 
what he called “ fire air’, inverted the jar over lime water. The bees lived for 
eight days, the lime water absorbed carbon dioxide, and the water rose in the glass 
to replace the oxygen which the bees used in metabolism. Seventy years later, 
Regnault and Reiset [1] used the same principle in the apparatus shown in fig. 2. 
A dog could be kept in the closed bell jar for long periods, during which the gaseous 
exchange could be studied, his expired air losing its carbon dioxide in the alkali at 
the right, the oxygen which he used being replaced by the generators at the left of 
the bell jar. In the section of the Deutsches Museum at Munich which depicts 
methods of rescue for miners exposed to noxious gases, is the model of an apparatus 
described by Professor Schwann before the Académie des Sciences de Belgique in 
Brussels in 1853. The model weighs about 24 kilograms and is a “circle type” 
closed breathing apparatus equipped with a mouthpiece, nose-clip, one-way valve, 
and chemical chamber containing “ calcium hydrate impregnated with caustic soda ”’ 
for carbon dioxide absorption, and includes two small oxygen cylinders containing 
oxygen under 4-5 atmospheres pressure. This is believed to be the first apparatus 
designed to control the gaseous exchange of a human being in a completely closed 
respiratory system. Benedict in 1909 [2] described a small inexpensive closed 
respiratory system contacting the upper respiratory tract of a human being through 
an air-tight mouthpiece. The atmosphere circulated by a pump passed from the 


1 Supported in part by the E. R. Squibb and Sons’ Cyclopropane Research Fund. 
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Fic. 1.—Scheele’s bees, 1777. 
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Fic. 2.—Apparatus of Regnault and Reiset, 1849. 
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subject through ‘ soda lime” to remove carbon dioxide, and had oxygen added as it 
was returned to the mouthpiece. In 1915, Professor D. E. Jackson [3] first called 
attention to the possible application of such a closed respiratory system to the 
administration of inhalation anesthesia (see fig. 3). It afforded a completely closed 
enlargement of the animal’s respiratory tract, with provision for the absorption of 
carbon dioxide and for the addition of oxygen. Since 1915 this technique has been 
in more or less general use throughout the world, for anesthesia in laboratory 
animals. Jackson showed that anesthetic agents are not destroyed while in the 
blood and tissues, nor are they eliminated to a great extent through any other 
channel than by exhalation. At this time, I happened to be engaged in the private 
practice of anesthesia, using a great deal of nitrous-oxide-oxygen and buying my 
own gases. The saving of gas by this technique interested me. 

The following quotation is from a paper which I read in October 1923 [4]: “* After 
two and a half years of effort to demonstrate the practical usefulness of this principle, 






































Fic. 3.—Jackson’s apparatus (1915) the first to administer inhalation anesthesia with 
carbon dioxide absorption. 


I feel that the results may be of general interest. Experimentation with complicated 
valves, tubing and motors has led to the usual conclusion: The simplest device is 
the most practical.’ There are two mechanical solutions to the closed or carbon 
dioxide absorption technique in anesthesia. Jackson, as did Benedict in a similar 
apparatus for his metabolism studies, chose a circle arrangement through which the 
atmosphere was forced by means of an electric motor and pump. My own early 
attempts were made along similar lines. Ether, however, was often added to 
anesthetic mixtures and the proximity of explosive atmospheres to electric motors 
was a source of anxiety. Attempts to design circle equipment through which the 
atmosphere was made to progress in one direction by means of valves, without a 
motor, always resulted in a feeling of resistance when one breathed through the 
apparatus for any length of time. A logical practical solution proved to be a direct 
system with a canister of soda lime inserted between a tight-fitting face mask or 
airway and a rubber breathing bag. 
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CHEMISTRY 


Any strong alkali can be utilized to convert gaseous carbon dioxide into 
non-gaseous carbonate. Regnault and Reiset in 1849 used “ potash”. Benedict in 
1909 manufactured a granular “ soda lime’’ by combining sodium hydroxide with 
lime. Jackson in 1915 used the ordinary commercial sticks of sodium hydroxide. 
Toward the end of the World War and following, Wilson [5] was engaged in 
developing a chemical absorbent for noxious gases which would be clean and safe as 
well as efficient. He described methods of preparing granules of sufficient alkaline 
content to absorb acid gases and of a size which gave adequate air space between 
them to afford free breathing through a nass of granules, provided a container of 
the proper shape and size was used. During the past fifteen years, the manufacture 
and development of soda lime for the absorption of carbon dioxide in the United 
States has been in the hands of the manufacturers, Dewey and Almy of Cambridge, 
Massachusetts. The continued efforts of this firm have resulted in great improvement 
in efficiency of chemical absorption. Deliquescence of the granules, or “ caking”’, 
has been eliminated, tendency to dust formation greatly reduced, and further 
effort in their hands promises a still better product in the future. To quote from 
them : “Soda lime is a mixture of calcium and sodium hydroxide with a carefully 
controlled sodium hydroxide content to keep the absorptive efficiency at a maximum. 
This sodium hydroxide is, roughly, 5%. We add a small amount of hardening 
matter—primarily to increase resistance to powdering, but also to increase the 
absorption efficiency. The best soda lime is that which is fairly porous and yet 
hard enough to resist rough handling. Absorption of acid gases by sods lime is a 
chemical reaction, and the power of absorption depends upon the surface area 
exposed to the gases. Obviously, the more porous the particles, the more absorptive 
power. Another factor which controls the absorptive efficiency to a marked degr 
is the moisture content of the soda lime. Innumerable carefully conducted te. 
proved that the optimum moisture content is from 14 to 19%.’’ The best size ci 
granules to use for carbon dioxide absorption will depend upon the size and shane of 
the container through which expired air is made to pass. Small grarulesery sea 
larger surface for chemical reaction, but provide less air space between grant. Jer 
given weight of soda lime. Whatever the mechanical and chemical arrangersent 
used, it has been found that if atmospheres containing carbon dioxide ava to he free? 
of this gas, they must be brought into intimate contact with sufficient face of 2a 
chemical agent over a sufficiert time to allow the chemical reaction to ake } 
Alkalis placed in the bottom of a breathing bag, or in a jar open to the atmo ‘here 
passing through a tube, will not be brought in sufficiently intimate and prolo: ved 
contact either completely to absorb the carbon dioxide or to utilize to the fu’ ‘he 
potential absorptive capacity of the alkali. 

A description of our experiences with soda lime containers may emphasize | | ; 
foregoing. The canister shown diagrammatically in fig. 4 has given satisfactory 
service for several years, and is the result of much trial and error. Slip joints at 
each end make for easy air-tight attachment to the mask and to the breathing bag. 
Quick substitution of a fresh for an exhausted canister during use is facilitated (see 
fig. 5). The mass of granules is held in chamber A by two wire gauze dams, 
each carrying a disk or baftle plate of the same diameter as the opening of the slip 
joint. These disks serve to disperse the atmosphere towards the periphery of the 
open chambers B and B?. Otherwise a uniform exposure of all the granules to the 
carbon dioxide laden atmosphere does not take place. A threaded ring holds one 
end as a cover in an air-tight contact with the cylinder, while avoiding the necessity 
of turning the cone-shaped end during closure of the threads, thus grinding the wire 
gauze dam on the exposed granules and pulverizing them. Suggestions from various 
sources are illustrated in fig. 6 for improvement in size or construction of the 
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standard canister (No. 2). Their capacity, dimensions, and type of construction, 
together with determination of the amount of obstruction to breathing, efficiency as 
to complete carbon dioxide absorption, period of use before exhaustion, complete 
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Fic. 4.—Diagram of canister commonly used at Wisconsin. It is a cylinder in which 
cha:nber A contains soda-lime granules held in place by a wire screen at each end. The 
spaces B and B! are connected, by slip-joints C and D, to the face mask and breatbing bag. 
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Fic. 5.—Physiological evidence of exhausted soda lime. Check marks = blood-pressure. 


Dots = pulse rate. o = respiratory rate. Arrow indicates when fresh soda lime was 
inserted. Space between vertical lines = 5 min. 
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utilization of soda lime, &c., are all shown in the table on p. 6. It is evident that 
each of these substitute canisters, although similar in appearance, is either unsafe or 
inefticient for one reason or another. 
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Fic. 6.—Standard canister (No. 2) with five unsatisfactory substitutes which are similar 


in appearance. 


Details shown in table below. 


PSYCHIC IMPRE- 




















CANISTER|CAPACITY IN | DIMENSIONS |CONSTRUCTION [RESISTANCE IN GAS ANALYSES| TIME OF ACcT- 
NUMBER |GRAMS WILSON'’S| SPACE A MASK IN CM OF |SSIONS OF RESIS/VOLS. % CO> AT | UAL SERVICE 
SODA LIME IN CM, WATER DURING |TANCE TO  |HEIGHT OF INSPIBEFORE EXHAUSTED 
4-6 MESH INSPIRATION |IRATION AFTER 
lOU/ET \FORCED ISMINy USE 
D1 am. |LENGTH reser | RESP. N MASK\|IN BAG 
' 265 GMs. 8.0 7.0 |SAME AS NO.2 | 0.5 7 NONE 2.4 |INEFFICIENT 
EXCEPT LENGTH is ABSORPTION 
2 485 GMS. 6.0 | 12.0 STANDARD 0.8 2.0 NONE 0.0 TOHRS. 30MIM. 
WIRE GAUZE WITH 0.1 ° 
BAFFLE PLATE AT] 0.1 0.1 
EACH END OF A, 
CHAMBERS B&B 
1.8CM. DEEP 
a = =e 
3 165 GMs. [so 11.5 |8a8' 1.ecM.NO] 1.5 6.0 | DEFINITE 0.1 0.2 |TOO muUCH 
BAFFLE PLATES RESISTANCE RESISTANCE 
4 360 GMS. 6.7 | 11.5 |same aS wo.3 | 2.2 | 4.3 | DEFINITE 0.1 0.2 |SHRS. 4SMIN 
RESISTANCE 
s S10 GMs. 8.0 | 14.0 |SAME AS NO.3 1S 4.3 | DEFINITE 0.5 0.3- | 7HRS. ISMIN. 
EXCEPT BAFFLE RESISTANCE 
PLATE AT 
ONE END 
6 353 GMS. 6.5 | 11.0 |cHAMBERSBAe] 0.8 2.6 | VERY SLIGHT | 0.0 6HRS. 30MIN 
BUT NO BAFFLE RESISTANCE | 0.3 0.4 
PLATE IN WIRE G.! 0.2 
GAUZE DAM 





























Various characteristics of the canisters shown in fig. 5. 
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The likelihood that the absorption of carbon dioxide from respired atmospheres 
will play an increasing role in therapeutic efforts of the future, not only in anesthesia, 
but in all forms of gas therapy and in “ conditioned atmospheres” (for instance in 
aviation), offers opportunity for speculation as to future changes and developments 
in chemical methods. When a technique is used which permits the placing of the 
alkali at a distance from the patient (circle devices, chambers, &c.), thought might 
well be directed toward the use of commercial sodium hydroxide, with proper 
mechanical safeguards against spilling the caustic substance in the vicinity of 
patients and attendants. Sodium peroxide is capable of combining in one chemical 
reaction the absorption of carbon dioxide and the liberation of oxygen. The contem- 
plation of the usefulness of this reaction, if it can be properly controlled, is very 
intriguing. 


ESSENTIAL FACTORS IN APPLICATION TO CLINICAL ANSTHESIA 


After a century of controversy, it has been generally admitted by all physiologists 
during the past two decades that respiratory exchange,-under normal circumstances, 
is a very simple physical process. Carbon dioxide and water vapour diffuse from 
the blood to the atmosphere while it is in the lungs and oxygen passes from the 
atmosphere into the blood. When volatile or gaseous agents (anzsthetie drugs, for 
instance) are present on either side of the alveolar membrane, equalization of 
tension with the blood takes place while the atmosphere is in the alveoli. Belief in 
the excretion by the lungs of a fictitious ‘ anthropotoxin, a toxic substance protein 
in nature’’ has been laid in the discard. In the application of carbon dioxide 
absorption to the technique of anesthesia, the factor of water vapour has been 
disregarded. Atmospheres completely or nearly saturated with water vapour are 
present in many climates throughout long periods and appear to be compatible with 
health. It has therefore seemed to us unnecessary to attempt removal of moisture 
in the closed atmosphere, other than that which occurs by condensation on the inner 
surface of the mask, canister and breathing bag. On the contrary, we have the 
feeling that the almost completely saturated atmosphere is of distinct benefit in 
reducing dehydration of our patients. 

Three factors deserve especial attention in the application of carbon dioxide 
absorption to inhalation anesthesia. 

(1) Free airway.—lt is essential to maintain a completely adequate opening from 
alveoli through the upper respiratory tract and soda lime to the breathing bag. This 
involves equipment with a variety of artificial airways adaptable to the demands of 
all surgical procedures, including those about the head and in the respiratory tract. 
Efforts in our hands to overcome deficiencies in this regard by the use of positive 
pressure have, in the main, proved unnecessary as well as unphysiologic. 

(2) Leaks.—The closed system must be completely gas-tight if the advantages of 
absorption technique are to be utilized. Joints and connexions are always potential 
leaks. A variety of face masks to fit the varying facial contours encountered, is 
essential. For experimental work, a starch-glycerine paste has been found of use in 
assuring airtight contact of rubber with the skin. 

(3) Dead space-—The common face mask used in anesthesia provides a dead 
space of not less than 300 ¢.c. With the quiet breathing and normal minute- 
volume exchange characteristic of the absorption technique, any dead space providing 
a reservoir in which the atmosphere collects, or which otherwise permits some 
of the atmosphere to fail in contacting soda lime, tends toward a “ piling up” 
of carbon dioxide in inspired atmospheres with resultant high blood and tissue 
tensions of carbon dioxide. In open techniques, the effect of cold vapours and 
gases can advantageously be avoided to some extent by rebreathing (dead space). 
The effect of resulting excess carbon dioxide may be less disadvantageous than is 
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the effect of the cold gases or vapours otherwise inhaled. In the technique under 
consideration, respiration tends to be normal (not stimulated), and normal physiology 
is usually better maintained with little or no dead space. This is particularly true 
when using a completely non-stimulating agent such as cyclopropane. The present 
popular conception that anesthesia normally implies hyperpnoea, and the conviction 
that respiration must be stimulated to excess activity in surgical narcosis is 
erroneous. The function of respiration during anesthesia, as under normal con- 
ditions, is to maintain normal blood and tissue oxygen and carbon dioxide. High 
carbon dioxide tension in the alveoli, although it tends to increase minute-volume 
exchange, does not tend to lower tissue and blood carbon dioxide concentration. 
Blood and tissue gas analyses, reported elsewhere, show carbon dioxide excess in 
the body when anesthesia is conducted by the absorption technique. On experi- 
mental as well as clinical evidence we believe the use of soda lime “cut outs” or 
the addition of carbon dioxide to anesthetic mixtures to be emphatically contra- 
indicated. Maximum reduction of dead space between the respiratory tract and the 
soda lime is desirable. 


TECHNIQUE 


In emergencies, acceptable anesthesia has been administered by the absorption 
technique using simply a cylinder of oxygen and one of anwsthetic gas connected 
through a Y tube to the mask inlet nipple of an airtight mask-canister-bag assembly, 
control of the gas delivery being maintained by occasionally opening the cylinder 
valves. It is much more convenient, however, to utilize some metering device for 
the rate of flow of gases. Oxygen particularly demands very exact and fine control 
of the rate of flow, the desideratum being that the exact amount of oxygen used by 
the patient in metabolism each minute be replaced, without exceeding that amount. 

Routine inductions are made with the soda lime canister in place throughout 
the administration. When using cyclopropane, no attempt is made to eliminate the 
residue of nitrogen in the closed system. A gradual introduction of cyclopropane 
with sufficient oxygen to prevent collapse of the bag during inspiration is convenient. 
With the advent of unconsciousness, the flow of cyclopropane is reduced to a 
minimum—10 e.c. to 100 c.c. per minute, but maintained for sufficient time to 
approach very gradually the maximum degree of narcosis desired. Readjustment 
of oxygen flow to replace exactly that used by the patient is important. When 
using agents of marginal potency (nitrous oxide and ethylene), the vent in the distal 
end of the breathing bag is opened slightly for the first few minutes and a rapid flow 
of gas maintained in order to flush out any diluting nitrogen in the system, after 
which the vent is closed and the flow discontinued. 

The modern “ press for time” is the only excuse for induction in a closed space 
without soda lime. Carbon dioxide is never added except to meet this demand. 
The possibility of forcing a patient to respiratory arrest in three minutes is no 
justification for the procedure. Five to eight minutes should be the lower limit 
during which to expect an approach to maximum saturation with cyclopropane and 
much longer for ethylene and ether [6] . 


ADVANTAGES 


The use of this particular mechanical application of carbon dioxide absorption in 
anesthesia has, in our hands, been found more satisfactory than any other. Over 
twenty thousand administrations have been accomplished by my associates and 
myself, using equipment essentially identical with that described. Surgeons, nurses, 
and hospital management, as well as the anesthesia staff, are convinced of its 
advantages in comparison with open techniques. The fire hazard is markedly reduced, 
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and the field in which the actual cautery and electro-surgery may be employed under 
anesthesia with ether or the hydrocarbon gases is greatly expanded. Elimination of 
chronic contact of the surgical team, including the anesthetist, with concentrated 
anzsthetic vapours and gases has, we believe, been of physical as well as psychic 
benefit to many of us. Economically, the hospital management feels that certain 
funds formerly used for the purchase of anesthetic drugs have been advantageously 
diverted to the support of more efficient personnel, both in quality and innumber. The 
maintenance of normal physiology in his patients is the anesthetist’s goal. In our 
opinion, based upon the analysis of clinical records as well as upon laboratory study, 
the absorption technique has given us a control of the physiological factors not 
possible with open administration. We are firmly convinced that a warm, moist 
atmosphere is less stimulating and less irritating to the respiratory tract than a cold 
dry one. Ether vapour seems distinctly better tolerated. Two differences between 
the carbon dioxide absorption technique and the open technique are observed. First, 
breathing is not so greatly stimulated by agents such as nitrous oxide and ether, 
permitting a more normal minute-volume exchange. Second, the skin is rarely 
bathed in perspiration. No experimental evidence has as yet been adduced to explain 
these two facts. Both phenomena are obviously much to the advantage of the 
patient. Normal minute-volume respiration requires no added load of work to 
~uscular activity. Disturbance of oxygen-carbon-dioxide balance is less likely. 
Normal respiration, together with the fact that, after the first few breaths, inspired 
air is nearly saturated with water vapour, greatly reduces the water lost through 
the respiratory tract. On theoretical grounds a compensatory increased loss 
through the skin might be expected. Such is not the case. There is a tendency 
toward a rise in body temperature in distinction from the fall often reported during 
open techniques. 

Teaching.—The instruction of undergraduate and graduate students is the chief 
duty of a university clinic. Direct control of many physiological processes of the 
patient, which this simple enlargement of the respiratory tract affords, emphasizes 
to the student a sensory appreciation of many possible changes in circulation and 
respiration. The proximity of a breathing-bag or spirometer to the patient’s face, 
keeps constantly before the eyes of the student the relation of the activity of chest 
muscles and diaphragm to actual atmospheric exchange, thus making evident the 
effect of lesser degrees of obstruction which are often overlooked in open techniques. 
A minute-to-minute correlation of blood-pressure and pulse-rate with phenomena of 
respiration, vividly demonstrates the intimate inter-relationships between circulation 
and respiration. The proximity of all the ocular evidence of physiological activity 
in one visual field makes for ease of appreciation and correlation by the student of 
the various causative factors with their results. 


EXPERIMENTAL ADVANTAGES 


The ease and economy with which new and expensive drugs may be studied by 
the carbon dioxide absorption technique is evident. The introduction of cyclo- 
propane to clinical anesthesia is a case in point. I have recently anwsthetized 
several patients with trimethylethylene (the amylene which John Snow administered 
to 238 patients). The scarcity of this agent in our own chemical supply room 
would scarcely have permitted the experiments otherwise. The futility of counting 
respiratory rate during anesthesia as a means of recording efficiency of ventilation 
is obvious. By substituting a spirometer for the breathing bag, charting of minute- 
volume respiratory exchange is possible. The effect of various agents can be com- 
pared. Respiratory changes due to surgical manipulations and associated bodily 
postures may be noted. Certain changes in respiration, when correlated with 
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circulatory effects, have been found by the surgeon to be sufficient warrant for a 
radical modification of the surgical technique employed. 


CONTROLLED RESPIRATION 


Certain surgical procedures, during occasional upper abdominal and intrathoracic 
operations, may be greatly handicapped by activity of the patient’s respiratory 
muscles. Guedel and Treweek have described (7) a technique whereby the 
anesthetist may safely abolish this muscular activity without violating sound 
principles of sane physiology. The respiratory centre under a fixed set of circum- 
stances has a threshold of sensitivity to carbon-dioxide tension. If the tension in 
the blood and tissue falls below this point, the centre fails to respond with efferent 
stimuli to the respiratory muscles. The experiment in which an involuntary period 





Fic. 7.—Mask, canisterand bag proximal to patient’s head. Small tubing feeds anesthetic 
agents and oxygen to mask. 


of apnoea follows a period of self-induced extreme voluntary hyperventilation is 
familiar to every student of physiology. A patient in deep surgical anesthesia, but 
not sufficient to produce marked respiratory depression, can be put into a similar 
physiological imbalance. With an open technique, the mechanical accomplishment 
of artificial overventilation without “ washing ou,’’ anesthetic agent as well as 
carbon dioxide is difficult. If the ansesthesia is conducted in such a closed system 
as we have described, the procedure is simple. With the degree of narcosis 
established and stabilized to the point of good muscular relaxation, with extrinsic 
ocular muscles paralysed but with respirations still active, the anssthetist moderately 
augments the respiratory exchange by manual pressure on the breathing bag during 
inspiration. During the expiratory phase, the pressure is suddenly released to 
facilitate as complete emptying of the lungs as possible. Shortly it will be found 
that if the manual exaggeration of inspiration is omitted, no normal inspiration will 
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take place for a variable interval, depending in duration on two factors. First, on 
the vigour of the preceding hyperventilation, and second, on the degree of drug 
depression already affecting the respiratory centre. If no manual ventilation is 
repeated, respirations will be resumed by normal rhythmic contraction of the muscles 
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Recording spirometer replaces breathing bag. Sampling tube for gas analyses 
passes into mask. 


Fic. 8. 


as soon as the blood carbon dioxide tension builds up to the threshold level. If, 
however, the anzsthetist continues moderately to produce respiratory exchange in 
the manner described, normal contraction of the respiratory muscles may be kept in 
abeyance indefinitely. To this manceuvre we apply the term “ controlled respira- 
tion.”’ During a blood-vessel suture, probing of bile-ducts, and in many intrapleural 
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operations, the technique has proved valuable. Quiet inflation of the lungs can be 
performed synchronously with periods when the surgeon is reaching for an instrument 
or is otherwise unoccupied in the surgical field, movement being omitted at critical 
periods. It would appear that, with the chest cavity open, much wasted muscular 
activity of the patient can thus be avoided, while sacrificing nothing in the way of 
efficient respiratory exchange. 

While maintaining “controlled respiration’ two dangers must be guarded 
against. First, one must be sure that the degree of narcosis does not change 
to a more profound level than that present when the control of respiration 
was ‘taken away” from the patient. Secondly, one must avoid hyperventilation 
after the initial use of it has resulted in carbon-dioxide tension below the effective 
threshold. Ventilation just sufficient to hold the tension below the threshold level 
is desired. As a test, interrupt the manual exchange every fifteen or twenty minutes 
until the first slight evidence of activity of the patient’s respiratory muscles begins, 
when the manceuvres are resumed. It is hoped that anzsthetists who employ this 
control of respiratory activity will do so with the appreciation that it is a procedure 
still in the experimental stage. If the physician realizes that he has temporarily 
taken over a function ordinarily placed by nature under the control of an automatic 
mechanism, and if he is careful to return this function to its rightful control, 
once the surgical need for the interruption is over, we feel that it may be made to 
serve a useful purpose. 


” 


REFERENCES 
1 REGNAULT, V., and REISET, J., Ann. Chim. (Phys.), 1849, 26, 299-519. 
2 BENEDICT, F.C., Am. J. Physiol., 1909, 24, 345-374. 
3 Jackson, D. E., J. Lub. and Clin. Med., 1915, 1, 1. 
4 WaTERS, R. M., Anesth. and Analg., 1924, 3, 20-23. 
5 WIxson, R. E., Journ. Industr. and Engin. Chem., 1920, 12, 1000. 
6 SEEVERS, M. H., DE Fazio, S. F., and Evans, S. M., J. Pharmacol., 1935, 53, 90-104. 
7 GUEDEL, A. E., and TREWEEK, D. N., Anesth. and Analg., 1934, 13, 263-264. 





le in OE DN 





Peet i io tae 








Sections) Proceedings of the Royal Society of Medicine es” con 


page 1 


Section of Dermatology 


President—H. W. BARBER, M.B. 


[October 15, 1936) 


Purpura associated with Bronchiectasis.—J. E. M. WIGLEY, M.B., and 
N. S. PLUMMER, M.D. 

The patient, a married woman, aged 37, states that the eruption began on both 
feet sixteen years ago, when she was seven and a half months pregnant. The 
pregnancy terminated in the normal manner. The eruption has gradually spread 
upwards, involving the thighs in the last two years, and the forearms in the last six 
months. She says that red spots appear in considerable numbers, and then change 
to a dirty blackish-brown colour. 

On examination.— Both legs are seen to be of this dirty blackish-brown colour 
as high up as the middle of the thighs. The areas around the sides of the feet 
where the shoes press, and a band over each instep where the shoe-straps press, 
are not discoloured, but there are numerous purpuric spots to be seen. The colour 
decreases in intensity as it ascends.- Above this area of pigmentation, and on the 
lower abdomen and the forearms, are numerous purpuric spots, which are also to be 
seen scattered throughout the pigmentation. The skin arc und the ankles presents a 
hyperkeratotic—in places almost warty—appearance. There are no similar lesions 
in the mouth or elsewhere. 

Blood-count : R.B.C. 4,460,000 per c.mm.; Hb. 82%; C.I. 0-9; W.B.C. 6,900 
per c.mm.; normal differential count. Platelets 579,800 per c.mm. Coagulation and 
bleeding times, and fragility of red cells, normal. Wassermann reaction negative. 


Discussion.—Dr. PLUMMER said that in this case there was a history of a cough for as 
long as the patient could remember. At 16 years of age she had double pneumonia, resulting 
in absence from work for six months. Since that date she had had cough and sputum, and 
of the latter she produced half a cupful a day in winter, but she had suffered little 
toxemia from the condition, such as night-sweats and loss of weight. There was well- 
marked clubbing of the fingers, with impairment and added sounds at both lung bases. 
The tip of the spleen was just palpable. There were two thick-walled cavities at the right 


base, and some cavities at the left base. Three sputum tests had been negative. It wasa 
bronchiectatic case. As lipiodol did not enter the cavities, and showed only one or two 
dilated bronchi, the question had been raised as to whether the condition was one of 
congenital cystic lung, which had become secondarily infected; it was difficult to decide. 
There was gross suppuration in the lungs, and not much could be done beyond postural 
drainage. In the absence of any other cause for the purpura it was reasonable to assume 
that it was secondary to sepsis in the lungs. While the patient was in hospital the 


temperature was not raised, and the blood-count was normal. 


Dr. F. PARKES WEBER said it seemed probable that the purpura in this case was 
toxic, connected with the bronchiectasis. He preferred the word “ toxic’’ to “ septic’ for 
the present case. 


Nov.—DERoM. 1 
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Pringle’s Disease (Adenoma Sebaceum) with Associated Tumours of 
the Nail-Beds of the Toes.—Lieut.-Colonel J. M. Etuiort, R.A.M.C. 


The patient is a sapper in the Royal Engineers, aged 29. Previous health 
good—his only illness having been diphtheria in childhood. He is of average 
intelligence, holding the Army second-class certificate of education and is a third- 
class fitter. He has served fourteen years in the Army, foreign service consisting of 
four years in Malta and nine months in Aden. 

Family history.—Father dead, aged 66, cause unknown. Mother alive and well. 
One brother and three sisters alive and well. No history of similar toe conditions 
in any other members of the family. 


S 


A 


Fic. 1.—Pringle’s disease (sebaceous adenoma), 





History of present condition.—The eruption on the face has been present since 
childhood and the patient attributes it to a dog-bite when he was 5 years old; the 
scars of this can still be seen on his nose (fig. 1). These lesions correspond exactly 
in appearance and in their clinical course with Pringle’s type of adenoma sebaceum, 
being small, red, solid nodules, grouped about the nose, naso-labial furrows and cheeks. 
They do not itch or cause inconvenience. 

The second condition—which is more important to the patient, as it interferes 
with his walking—is to be seen on the toes (fig. 2). The first, second, third, and fourth 
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toes on each foot are involved, and though the fifth toes do not exhibit any of the 
tumours, the nails are discoloured and soft. The lesions, clinically, appear to be 
small cysts or fibromata developing from the nail-bed, and they have interfered with 
the normal development of the nails, which are rudimentary, deformed, and dis- 
coloured. The condition was first noticed in 1930, and in 1931 the nails were 
avulsed and the tumours excised. However, some few months afterwards they 
recurred and have become gradually worse, causing increasing disability. 

On examination.—Patient has a large, hairy mole on the crest of the right ilium. 
No other dermatological abnormalities. No physical signs in the heart, lungs, or 
abdomen. Central nervous system normal. No signs of atrophic changes. 

On 6.10.36 urine examination showed protein +, leucocytes, red blood- 
corpuscles, oxalate crystals and no casts. As this finding raised the question of 





Fic. 2.—Papillomata of the nail beds of the toes (associated with sebaceous adenomata). 


cysts of the kidney, urine examination was repeated on 13.10.36, but no deposit of 
any sort was seen. Blood urea was 43 mgm. per 100 c.c. blood, and the urea 
concentration was normal. The urine was sterile. Investigations on these lines 
will be continued. 

There is no history of syphilis or gonorrhcea, nor any history suggestive of stone. 

Biopsy of a tumour from the right great toe was carried out. Report on 
section: “ The stratum corneum is thickened. Jn addition there is thickening of 
the prickle-cell layer of the epidermis. There are no hypertrophic changes of the 
underlying corium. The histological picture is that of a cornified papilloma.”’ 


Discussion.—Dr. I. MUENDE said that tumours of this kind must be very rare. Two 
years ago he showed a case of Pringle’s disease in which there were lesions round the fingers. 
He discussed the case with Dr. W. N. Goldsmith who showed him an excellent photograph 
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of peri-unguinal fibromata in a similar case. About six examples had been recorded in the 
literature, and a reference to them could be found in Handbuch der Haut- und Geschlechts- 
krankheiten, 1933, 12,483. Colonel Elliott had referred to these tumours as being of a cystic 
nature, and as this must be a very rare condition, he (the speaker) wondered whether this 
point had been confirmed by histological examination. 


Dr. F. PARKES WEBER asked when the papillomata were first noticed by the patient. (Dr. 
Elliott: About 1930.) He asked the question because Pringle’s so-called telangiectatic type 
of sebaceous adenoma of the face was acknowledged to be a congenital-developmental 
condition, and it was found not rarely to occur in more than one member of a family, though 
often it did not appear quite early in life. The average period at which the condition 
appeared was about puberty, he thought. This patient was still young, and if he had these 
fibrous papillomata about the toe-nails in 1930 it would not have been too late for a 
congenital-developmental condition to show itself. 

With regard to the name for the condition, he had never heard it called “ Pringle’s 
disease’’, he had heard it spoken of as “ Pringle’s nevi’, or, as it was called on the 
Continent, “ Neevus Pringle”. On the Continent, however, the condition in the widest sense 
(including cerebral tuberous sclerosis, &c.) was now generally called ‘* Bourneville’s disease ”’ 
after the well-known Paris authority on imbecile children about Charcot’s time. In England 
it was sometimes called “ epiloia”’, a term which really meant nothing, but which might 
remind the medical examiner to ascertain whether the patient or his relatives had ever had 
epilepsy. : 


Dr. J. T. INGRAM said he had had two cases of adenoma sebaceum associated with peri- 
unguinal] polypi. One was a severe case of the Pringle type, and the polypi round the toe-nails 
were very gross, the size of large peas. Once he had to remove all the nails and all the 
polypi, and he had repeated that procedure in part since. The patient also had the polypi 
round the finger-nails. His second case was associated with the simple Balzer type of 
adenoma sebaceum, without any angiomata, and the peri-unguinal polypi were on the fingers 
only, and were of slight degree. He questioned the accuracy of Dr. Weber's remark that 
most of these cases were found in asylums or institutions for the feeble-minded. He had 
himself had fifteen cases, and a large proportion of all the cases he had seen of the condition 
were normal mentally. 


Dr. PARKES WEBER said he thought that if Dr. Ingram would visit institutions for 
mentally defective children near London he might alter his view. He would find that this 
skin condition was not rarely associated with tuberous sclerosis of the brain. 


Dr. DoUGLAS HEATH said he considered that one must regard the urinary findings in 
this case with some apprehension. He once watched a woman patient who had a mild form 
of this disease, for a period of ten years. She had nodules of the telangiectatic and pale types. 
She remained comparatively well for a long time, and then was suddenly taken ill, and 
quickly died. At the autopsy marked cystic disease of the kidneys was found. 


Lieut-Col. J. M. ELLIoTT (in reply) said there was no evidence in the specimen to support 
the idea that the tumours were cysts: the condition was papilloma. With regard to the 
introduction of the term “ epiloia’’ by Dr. Parkes Weber, he assured the meeting that before 
a recruit was accepted for the Army he was required to sign a paper stating that he had 
never suffered from epilepsy or was in the habit of wetting the bed. An eye was being kept 
on the patient from the point of view of the possible occurrence of hematuria. 


Lupus Vulgaris of the Nose under Treatment with Tuberculin.— 
H. S. BURNELL-JONES, L.M.S.S.A., D.P.H., and R. CARSWELL, M.B. (introduced 
by Mr. H. Cors!). 

(1) Dr. BURNELL-JONES 

R. W., aged 32, male. The patient was referred by Mr. Corsi from St. 
Bartholomew's Hospital in July 1935, as for one year he had been retrogressing 
and it was desired to see if tuberculin would be of use. He was found to be 
suffering from extensive tuberculous infection of the nasal cartilage and pharynx 
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The epiglottis was partially destroyed, and extensive swelling of the arytenoids 
obscured any view of the vocal cords, although after some weeks of treatment it 
became possible to see them. This added condition made promise of success 
doubtful. Weight 11 st. 14 lb. 

History (taken July 1935).—The first lesion appeared two and a half years ago 
on the left ala nasi and spread. No treatment was given until one and a half years 
ago, when the patient was seen by Dr. Roxburgh. Nitrate of mercury acid was 
applied and for one month X-ray treatment was given, followed by ultra-violet light 
treatment in the winter twice weekly. He also took iodine in milk and he reported 
that the condition of his nose had improved very much. His weight increased 28 lb. 








Lupus vulgaris of the nose treated with tuberculin (12.5.36). 


July 11, 1935: 0°0001 c.c. T.A.F. intradermally was followed by a positive local 
reaction, a rise of temperature to 99°4°, slight headache and tingling of the nose. 
0-000005 c.c. subcutaneously on July 15 caused a local reaction 24 in. square, but 
no special temperature reaction. 0-000001 c.c. on July 18 sent the temperature up 
to 101-4°. He also had pain in the left shoulder with difficulty in breathing at 
night. The following three injections were diluting fluid only. By July 30 the 
temperature had dropped to normal and continued to keep normal up to September 
19, when the dose had reached 0°0000175 c.c. T.A.F. 
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The local reaction has usually been strongly positive in this patient until the last 
month or two. Cessation of treatment occurred at this time but special arrange- 
ments enabled the treatment to be resumed on October 14, beginning with 0°000015 
c.c. T.A.F. and increasing by a little over 19%; this proved too great a rate, 
less than 10% increases after November 11 resulting in a much more satisfactory 
temperature chart. 

November 21, 1935: Malaise marked with pain in the chest in the evening (day 
of injection), worse on the 22nd, but by the 24th patient felt all right again: dose 
0:00004 cc. On March 16, 1936, after 0°000875 c.c., the temperature was 
irregular, reaching 101°6° on May 9. This irregularity coincided with a severe attack 
of herpes zoster. Tuberculin was withheld until June 4 and the temperature 
excursion dropped to 97:6°-98-6°. The tuberculin was then changed to B.E., of 
which 0°001 c.c. was given on June 4. Since then the patient has maintained a 
normal temperature! and the dose given at date (October 15) has reached 0-02 c.cm. 


(2) Dr. RoBERT CARSWELL 


Cases of lupus showing improvement under tuberculin are not uncommon; so 
much has been admitted for the last thirty-nine years, and longer: but the attain- 
ment of complete and permanent cure by this means is generally denied. It is not 
claimed that the improvement in this case is more than-encouraging, so far, but the 
dose reached up to the present is only one-fiftieth part of a cubic centimetre, whereas 
2,3 or 4 c.cm. is the order of dosage mentioned by Koch in his description of 
adequate or effective treatment. 

Is complete cure to be expected? There is not much in the way of precedent. 
In 1898 Dr. G. A. Heron showed before the Clinical Society of London a much 
discussed case of lupus in a coachman, 27 years of age, completely cured after a 
course of T.R. ranging from 1/500 mgm. to 4 mgm. and oocupying three and a half 
months. “This case”, writes Dr. Heron,? “as regards the length of time it has 
continued without relapse, is, I believe, unique among those treated for the cure of 
lupus vulgaris by the new or the old tuberculin.” In 1927, in an article entitled 
‘ Retro-malleolar Tuberculosis Cured by Tuberculin”’, I described a large area of 
scrofuloderma over 6 in. in length by 3 in breadth, definitely cured by bacillary 
emulsion in doses rising to 3-5 cubic centimetres, in a period of fourteen months.® 

In a case of this severity it would be a great advantage if sanatorium conditions 
could be obtained. Tuberculin exploits the vital properties of the body, and its 
disturbing effect should be reduced and its beneficial action supported by this basic 
principle of treatment. The present case is by no means an easy one. It would be 
of great service if further cases, of a simpler kind, could be investigated. 


Discussion.—Dr. INGRAM said he did not like the remarks which had been made in regard 
to the degree of curability of lupus vulgaris. He would feel distressed if he had a patient with 
lupus vulgaris who made no more progress in the same time than had the patient shown to 
the meeting. He contended there was no case for tuberculin treatment when such excellent 
results followed light therapy as carried out in Copenhagen and in this country. But in 
treating the condition by light, certain essentials must be observed ; it must be given daily 
to the whole body and in erythema dosage, and should be combined with appropriate local 
treatment. In the vast majority of cases a cure could be brought about in from twelve to 
eighteen months. It was wrong to regard lupus as an incurable disease. 


Dr. H. MACCORMAC remarked that the appearance of the eruption did not impress him 
very much; there was still active lupus present, which did not seem to have been much 


1 The temperature charts may be obtained for study on application to Dr. Burnell-Jones. 
2 Brit. Med. Journ., 1898, (ii), 77. 
3 Ibid., 1927, Sept., 17. 
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influenced by the tuberculin treatment. He agreed with Dr. Ingram in assuming that more 
could have been done by some recognized form of light therapy. The lesions in the nasal 
mucosa presented a special obstacle for which it might be necessary to use radium. 


Dr. HuGH GORDON said that his clinical assistant at the West London Hospital 
(Dr. Moyle) had for some three or four years been using alepol in the treatment of lupus 
with, he thought, very encouraging results. Some ten cases had been followed over this 
period ; no other treatment had been used, i.e. no light treatment or surgical measures. In 
practically every case there had been a very definite improvement, and in one or two cases 
almost complete regression. ‘The drug had been used both locally and generally ; the dose 
used in general treatment started at 0-1 ¢.c. of a 3% solution increasing to the full dose of 
1 c.c. of a 5% solution given intramuscularly. So far as Dr. Gordon was aware, the only 
reaction had been a fairly extensive erythema multiforme starting at the site of the 
injection, which was evidently due to an idiosyncrasy to the drug. In local treatment about 
1 minim was injected for an area of about 1 c.c. 





Dr. BURNELL-JONES (in reply) reminded members that the feature about the use of 
tuberculin for a tuberculous infection was that it caused the patient to cure himself. He 
felt that tuberculin had a definite use, and that much could be learned from it. It set the 
patient to the making of his own antitoxin, and giving it, protected every organ in the body. 


Dr. CARSWELL reply) said that it was necessary to take a broad view of these 
conditions. Six years ago this patient had an attack of pleurisy and in view of some of the 
notes he (the speaker) was not sure, in spite of the X-ray picture, that he was entirely free 
from pulmonary involvement. Twelve years previously he had consulted Sir Malcolm Morris 
on account of lupus vulgaris on the right side of the chin and right third of the lower lip, “a 


jagged mess that wouldn’t heal’’. Sir Malcolm Morris sent him to Dr. 8. E. Dore, who 
cured him in about nine months with X-rays. Twelve years before then tuberculous glands 
of the neck had been operated on. That brought them to 1912. It only required another 
fourteen years to take them back to the date of the case reported by Dr. Heron, 1898. So 


far as progress was concerned, this had impressed the dermatologist who referred the case 
for treatment, and also the sister in the skin department of the hospital where the injections 
were administered. In any case, the chief object of the reporters was to lay the case as it 
stood at present before the Section, with a view to future developments. 


Sebocystomatosis (Giinther) in Two Brothers.—F. PARKES WEBER, M.D. 
and A. SCHLUTER, M.D. 


These two brothers, aged 50 and 594 years respectively, are remarkable 
examples (the younger is the more striking of the two) of the condition described by 
Pringle in 1899 as ~ Steatocystoma multiplex”, and later by Giinther as 
“Sebocystomatosis”’. Apart from this condition both brothers are physically and 
psychically normal. Quantities of subcutaneous cysts are scattered over most parts 
of their bodies. To count them accurately would be a feat of endurance both for 
the doctor and the patient. Most of them are very small, but they vary up to the 
size of a large cherry or larger. In both brothers they were noticed first soon after 
the age of 20 years, and since then they have gradually increased in number and 
size. Some of them can be indented by digital pressure, as a scybalus in the colon 
can be through a thin abdominal wall. They have been found to contain cheesy 
sebaceous material, which can be squeezed out if an opening into them be made. 
One or two of them seem to have become partially calcified. Both brothers have 
characteristic nodules on the forehead. In the younger brother a large one in the 
right inguinal region looks at first sight like an inguinal hernia. In the elder 
brother those on the scrotum resemble the sebaceous scrotal nodules described by 
Sir Jonathan Hutchinson and others (F. Parkes Weber, Brit. Journ. Derm. and 
Syph., 1936, 48, 312). Both have a conspicuous nodule on the dorsal aspect of 
one ring-finger (of the left hand in the younger brother, of the right hand in the 
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elder brother). Their father is said to have had a similar ring-finger nodule, which 
was very noticeable when he played the clarinet. 

There was no consanguinity between their parents. One of the elder brother’s 
daughters is said to have a few nodules of the same kind, and one of his sons is 
subject to furuncles at the back of the neck, which discharge their contents. 

Mr. A. Compton has recently shown us a man, aged 47 years, who has a 
lobulated subcutaneous nodule, of the size of a small chestnut, containing sebaceous 
material, situated over the proximal interphalangeal joint of his right index-finger. 
He first noticed this thirty years ago, and he has no similar nodules anywhere else. 

General accounts of sebocystomatosis, with reference to individual published 
cases, are given by Radcliffe-Crocker (Diseases of the Skin, 3rd edition, 1903, 1058), 
O. Gans (Histologie der Hautkrankheiten, 1928, 2, 219), and also by E. A. Cockayne 
(Inherited Abnormalities of the Skin, 1933, 352), who thinks that the condition is 
probably a Mendelian dominant. As the pilo-sebaceous system is usually more 
developed in males than in females, one would expect the male sex to be less 
infrequently affected with sebocystomatosis or its incomplete and local forms. 
Under local forms we would include the ordinary sebaceous cysts of the hairy scalp, 
which sometimes occur in more than one male member of the same family. 


Dr. W. FREUDENTHAL suggested taking a biopsy from one of the smaller cysts to see 
whether it was connected with a hair follicle. 


Ehlers-Danlos Syndrome.—F. PARKES WEBER, M.D. 


The ‘“ Ehlers-Danlos syndrome” is a convenient term for a group of three 
essential constituent symptoms, or rather signs, of congenital-developmental origin, 
which occur in varying degree in different cases: over-elasticity of skin, over- 
extensibility of joints (especially of thumbs) and (most important of the three) 
friability of the skin and its blood-vessels. Unless all these three signs are 
present in more or less degree, a case cannot be termed a “complete” one of the 
Ehlers-Danlos syndrome. 

The patient, D. M., aged 19, is now a well-grown, active, and mentally-bright 
girl, of average general nutrition, whom I first saw in October 1928, when she was 
under the care of my surgical colleague, Mr. H. W. S. Wright, for wounds in the left 
knee. Parts of her skin were of the “cutis laxa’’ type, and she had large 
papyraceous scars, especially about the knees, and could considerably over-extend 
her thumbs. On March 17, 1932, she was shown by Dr. A. Burrows at the 
Dermatological Section, under the heading: “ Epidermolysis bullosa with cutis 
hyperelastica,’’ but I believe that the heading “ Epidermolysis bullosa’”’ was due to 
a misunderstanding of the account of the bruise lesions given by the patient herself 
and her mother. I have myself just seen a small lesion freshly produced several 
hours previously by a knock on one ankle. The patient described it as like one of 
her “ blood-blisters,” but when I saw it in the afternoon there was only a little local 
bruise-like swelling of the dermis. The epidermis was not at all raised and I gather 
that it never had been. These wrongly called “ blood-blisters"’ have always been 
in the dermis and there have never been true bulle with separation of the epidermis 
from the dermis. The lumps usually rapidly subside, but once a lump of this 
kind (? bawmatoma) did actually burst and blood came away. In other respects 
Dr. Burrows’ description of the case is obviously correct, and very little change in 
the patient’s condition has taken place since then. 

The patient certainly has some over-elasticity and abnormal mobility of the skin, 
especially about the elbows and forearms, and about the knees. In regard to 
looseness of joints she has little more than the very common over-extensibility of 
the metacarpophalangeal joints of the thumbs. The most characteristic sign of the 


i A. Burrows, Proc. Roy. Soc Med., 1932, 25, 1319. 
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Ehlers-Danlos syndrome is constituted by the broad “ papyraceous ” atrophic scars, 
especially about the knees, elbows and ankles, but also at some other parts where 
the skin lies directly over bone (shins, lower jaw). These scars have developed 
from actual wounds, never from bruises, and there are none of the miliary epidermal 
cysts, so characteristic of dystrophic epidermolysis bullosa. It should be noted that 
some of the transverse scars about the knees have a superficial resemblance to the 
so-called “ strie patellares "’—one of the local varieties of “ idiopathic striw 
atrophice’’ of adolescence, and the striz sometimes occurring after infectious 
diseases (especially enteric fever) ; but the stria in such cases are mostly less broad 
and do not usually occur exactly over the patella, as the scars in this and other 
examples of the Ehlers-Danlos syndrome often do ; moreover, they are never the result 
of actual wounds or traumata. 

Rubbing does not produce blisters. Definite urticaria factitia cannot be elicited. 
Blood-count (Sept. 19, 1936): Hemoglobin 93% ; erythrocytes 5,160,000 ; leucocytes 
7,300 (eosinophils 2% ; polymorphs 59%; lymphocytes 29%; monocytes 10%); 
thrombocytes 220,000 per c.mm. of blood. Blood-serum (1928) gave negative 
Wassermann and Meinicke reactions. Pirquet cuti-reaction (1928) negative. 
Ophthalmoscopic examination (Dr. C. Markus): nothing abnormal. 

There is no consanguinity between the patient’s parents. She has two sisters and 
one brother, all of whom show ordinary over-extensibility of thumbs, but apart from 
that, they, and the other relatives, show no signs of the Ehlers-Danlos syndrome. 

In a paper on the subject for the British Journal of Dermatology and Syphilis I 
am including references to six other cases of the Ehlers-Danlos syndrome, which 
have been demonstrated in London since 1900, all of which I have seen myself, 
together with a case shortly described by Dr. E. A. Cockayne, which I have not seen. 


Molluscum Contagiosum Miliare (Whitfield)—Ronert KLABER, M.D. 

Mrs. N., aged 55 

Previous history.—Two and a half years ago, a week after her first visit to the 
public baths, an irritating rash appeared on the back of her thighs, and later spread to 
the trunk, upper limbs and face. The eruption at this time showed the polymorphic 
character now exhibited. There seemed to be three main elements: (1) Follicular 
comedones, occurring either singly, grouped, or in sheets, with some perifollicular 
erythema; (2) lesions suggesting lichen spinulosus; (3) blotchy red patches with or 
without scaling. The Wassermann reaction was negative. She received a variety of 
local treatments without benefit. No definite diagnosis was made until one and a half 
years ago, when a biopsy was performed on a group of follicular lesions and showed 
the appearances of a follicular molluscum contagiosum. It was then found that many 
of these hyperkeratotic lesions could be expressed with a comedone extractor, and 
this procedure was carried out daily, followed by baths and rubbing with ung. sulph. 
(B.P.) for three days—as suggested by Stelwagon. The condition cleared up rapidly 
and there remained only a few persistent lesions on the toes, and some patchy 
erythema, especially on the face. She then discontinued treatment. 

One year ago, the condition recurred, beginning once again on the thighs and 
buttocks. She had not paid any further visit to the public baths. No other member 
of the family has been affected. 

Condition on examination.—Eyebrows and eyelids show some erythema. Chin 
and upper lip show blotchy red scaly infiltration and numerous acneiform comedones 
(possibly exaggerated by the recent use of oil). There are blotchy red marks on 
hands and forearms. The main eruption is most marked on the back of the 
shoulders and hips, but extending down on to the upper parts of all the limbs is an 
eruption consisting of follicular hyperkeratoses or comedones, singly, grouped, or in 
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sheets. These may be expressed by firm pressure. Underlying and surrounding this 
follicular eruption, there are extensive areas of blotchy scaling and erythema. 
On the back of several of the toes are grouped follicular hyperkeratotic lesions 
resembling in appearance those of pityriasis rubra. 

Second biopsy (6.10.36): Two sections of grouped follicular lesions show no 
molluscum bodies. There is marked dilatation of follicles which are filled with 
concentric horny lamellz, showing some parakeratosis and enclosing a few shadowy 
outlines which might conceivably be the remains of molluscum bodies. 

When the biopsy was made last year, it was thought that the case could be 
definitely identified as molluscum contagiosum miliare of Whitfield, all of whose 
three cases were in middle-aged women, like the present patient. Her rapid response 
to treatment appeared to confirm the diagnosis. 

Now that the condition has relapsed and sections show the follicles loaded with 
keratinous lamellz instead of molluscum bodies, the case has become more obscure. 
It seems, however, impossible to overlook the possibility that the same dyskeratotic 
process which produced the follicular molluscum bodies has finally filled the follicles 
with keratin. 


Discussion.—Dr. INGRAM said he did not know what the condition was, but suggested 
that it might be tuberculide of the follicular type on the trunk and thighs, and of the lupus 
erythematosus type on the hands and feet. It was almost of the rosaceous type on the face. 


The PRESIDENT said he found it difficult to believe that the molluscum contagiosum 
stage of this case was anything like the present condition; he would have said it was a case 
of lupus erythematosus with somewhat abnormal hyperkeratosis at the mouths of the 
follicles. The lesions on the hands and toes were very suggestive of lupus erythematosus. 
With regard to the lesions on the body, he had seen the same scaling in cases of lupus 
erythematosus in the fading stage, with a few odd follicular hyperkeratoses. 


Dr. FREUDENTHAL said he had no doubt that the section taken a year ago showed a 
typical molluscum contagiosum. Whether it was localized in a hair follicle could not be 


decided by a single section. 
The localization of a molluscum contagiosum in a hair follicle, if it ever occurs, must be 


very rare, according to the literature. 


POSTSCRIPT 6.11.36. The response to another course of sulphur ointment has proved 
less dramatic than previously. It seems desirable to reconsider the possibility of an unusual 
pityriasis rubra pilaris. [R.K.]. , 


The report of other cases shown at this meeting will be published in the next 
issue of the PROCEEDINGS of the Section. 
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Arachnoiditis 
PRESIDENT’S ADDRESS 
By C. M. Hinps Howet., M.D. 











THE subject of arachnoiditis has received but little attention in this country, 
although of recent years numerous papers have appeared concerning it in America, 
France, and Germany. It has not yet, so far as I am aware, found its way into 
any of the current textbooks, or at most has received very scant attention in them, 
and in a general hospital, at any rate, little is to be heard of it. I have chosen this 
subject for my address in the hope that I may stimulate your interest in what is, 
I think, a not very uncommon condition, but which, I believe, is frequently 
unrecognized. The diagnosis of this condition is not as a rule made until it is 
discovered at operation on the spinal cord or brain, undertaken in the belief that a 
tumour of some sort is present. In some cases, no doubt, the possibility of 
arachnoiditis may have been tentatively suggested, but I think that if the history of 
the patient, the development of the disability, and the physical signs presented 
are carefully considered, it should be possible to make the diagnosis with more 
confidence than is usually done. 

The fact that arachnoiditis, usually with a cystic collection of fluid, may cause 
paraplegia has been known for many years. Schlesinger [1], in 1898, published the 
post-mortem records of a case of this kind in which paraplegia had occurred, but 
the first good description of these cases was given by Horsley [2] in a clinical lecture 
in 1907, which he subsequently published in the British Medical Journal in 1909. In 
none of the cases on which he had operated—I think 22 in all—had the condition 
been suspected before operation. He described the condition as chronic spinal 
meningitis. It was in 1909, at which date I was pathologist to the National 
Hospital, that I had my first opportunity of making a post-mortem examination on 
a case of the kind. 

The patient, a man aged 52, had been admitted to the National Hospital under the care of 
Dr. James Taylor, and the late Mr. Percy Sargent had operated on him. He gave a two 
years’ history of difficulty in walking which was getting worse, though he could still walk. 
Some ataxia had developed in addition to increasing weakness and spasticity. He was 
found to have a relative anesthesia and analgesia to the level of the seventh dorsal segment, 
and, an interesting point, for six months had complained of pains in the legs and knees. 
Sargent performed a laminectomy for spinal tumour. A gush of cerebrospinal fluid escaped 
when the theca was opened and adhesions found in the arachnoid. The patient lost much 
blood at the operation and died two days later. 



























I remember being greatly surprised at the very scanty evidence that I could find 
in this case, either macroscopic or microscopic, of any gross inflammatory reaction 
in the meninges. There was some roughening of the inner aspect of the dura and 
of the visceral layer of the arachnoid, but it was difficult to see how a cystic 
collection of fluid had been formed. No other cause for the paraplegia was to be found. 
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Pressure had caused an ascending and descending degeneration in the cord from the 
7th dorsal segment. 

Also in 1909, Raymond and Claude [3] published a detailed clinical and 
pathological description of a case of circumscribed serous meningitis of the cerebral 
cortex. The condition had been discovered at operation, the patient perishing a few 
days later. This case appears to be the first of the cerebral type to be so fully 
reported, and it is interesting to note that the authors described a number of 
microscopic foci of encephalitis in the area underlying the cystic collection of fluid 
in the meninges. 

Since this date, and more particularly during the last ten or twelve years, a 
number of papers have appeared on this subject, mostly in foreign journals. 
Arachnoiditis formed a subject for discussion at the Thirteenth Annual International 
Neurological Association in Paris in 1933. The latest contribution to the subject, 
dealing with the spinal form of the disease, has been made by Elkington [4], under 
the title ‘‘ Meningitis serosa circumscripta spinalis, or spinal arachnoiditis”. In this 
paper Elkington has analysed the symptoms and physical signs of 41 cases, of which 
38 were from the National Hospital, and adds personal observation of three cases. 
He has also fully discussed the etiology and pathology of the condition. 

It is clearly established, I think, that trauma is the determining factor in a 
certain number of cases, and infection in others. This infection may be focal or 
general. The evidence in favour of focal infection is particularly impressive in 
connexion with cerebral arachnoiditis, whilst the number of cases in which a severe 
general infection has preceded the appearance of symptoms due to arachnoiditis 
seems too frequent to be ascribed entirely to coincidence. But apart from this 
there remains a large residuum in which no known cause can be established. 

It is important to remember that arachnoiditis is not infrequently found 
associated with other well-defined disease processes in the nervous system. In 
the cord it is found particularly in connexion with disseminated sclerosis, tabes, 
syringomyelia, tumours of various kinds, and as a sequel to meningococcal meningitis; 
and in the brain it is found with tumours, not infrequently giving rise to cysts in this 
connexion, and with encephalitis, recovered meningitis and so on. So far as the 
spinal cord is concerned, the anatomical arrangement of the arachnoid seems to 
have an important bearing on the symptomatology resulting from its chronic 
inflammation. 

According to Professor Barré [5], the arachnoid has a visceral and parietal moiety, 
the former overlying the pia, the latter loosely attached to the inner surface of the 
dura. Numerous threads of fibrous tissue run between the two layers cf the 
arachnoid, forming a meshwork in which the cerebrospinal fluid is contained. Over 
the posterior surface of the cord the arachnoid space is voluminous, and contains 
the bulk of the cerebrospinal fluid. The arachnoid forms a wrapping round the 
posterior roots, and has an attachment along the ligamenta denticulata. There is 
communication through the meshwork of fibrous threads with the anterior arachnoid 
space, which is, however, only potentially a space, and probably contains but little 
cerebrospinal fluid. The anterior roots have no such intimate arachnoid envelope 
as the posterior roots. From this anatomical arrangement it would follow that 
chronic inflammation, which results in thickening of the membrane itself, would be 
likely to affect the posterior roots and the posterior parts of the spinal cord more 
severely than the anterior, and hence would explain why it is that posterior root 
symptoms are so much more pronounced as a rule than those due to anterior root. 

Cyst formation in the arachnoid, as the result of adhesions and inflammatory 
exudation from blood-vessels, can be readily imagined in these circumstances. 
What is remarkable is that frequently there appears to be no regular cyst wall. A 
gush of cerebrospinal fluid escapes at operation on a paraplegic patient, and frequently 
little or no change is to be seen in the arachnoid. 
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This appears to have been the condition present in Gordon Holmes’ case, 
reported by Elkington, of which he gives a full account, and in which an autopsy 
was Obtained. In this case a laminectomy in the cervical region was performed. 
When the dura was opened the cord was found to be pushed backwards, but the 
arachnoid appeared translucent everywhere; a probe introduced in front of the cord 
produced a gush of cerebrospinal fiuid, after which the cord resumed its normal 
position. Microscopical examination in this case, as in the case which I examined 
and to which I have already referred, showed no evidence of chronic inflammation 
in the pia or arachnoid. No definite cyst was discovered, and yet there appears to 
have been a local collection of fluid sufficient to produce a partial paraplegia, with 
local affection of the brachial roots. 

In other cases the chronic inflammatory thickening of the arachnoid is obvious 
and it clearly has a strangulating effect on the cord or nerve roots, particularly 
when the inflammatory focus is in the cauda equina. Horsley and many observers 
have noted that the cord was shrunken in appearance at operation. From the 
prognostic point of view the adhesive condition in which nerve roots are matted and 
bound together is much less favourable than when a cyst alone has to be dealt with. 

I have recently had such a case under my care at St. Bartholomew's Hospital. 


A woman of 38 had complained of pain in the legs and back and numbness in the legs of 
six months’ duration. The pain, which for two months was confined to the right leg, was 
characteristic of arachnoiditis, ie. there was a dull constant ache with paroxysmal 
exacerbations of severe pain, and she also complained of pain over lower lumbar and upper 
sacral vertebre. These were tender on pressure. Later, similar but less severe pain 
developed in the left leg. She had some dysuria, but no incontinence. She was found to 
have a sensory loss which affected on the right side all the sacral roots and the fourth and fifth 
lumbar severely, with slight affection of D. 12 and L. 1, 2 and 8. On the left side only the 
3, 4, 5 S. root areas were affected. Movements were not affected to the same extent as 
sensation, but were weakly performed at all joints in the right leg, whilst in the left, move- 
ments at the hip were poor, better at the knee and good at the ankle. 

Reflexes.—Right lower abdominal absent, also right knee-jerk, ankle-jerk and plantar 
reflex absent—left knee-jerk present, ankle-jerk absent, plantar reflex fiexor. 

C.S.F.—Pressure not measured; clear fluid, 6 cells. 150 mgm. of protein—-Wassermann 
reaction negative in blood and cerebrospinal fluid. Lipiodol introduced by cisternal 
puncture was held up temporarily at 5th lumbar vertebra but eventually worked down 
to all sacral nerve exits. 

Professor Ross operated. There was no excess of fluid; a rubber catheter passed freely 
up and down the spinal canal anteriorly, but was caught posteriorly, both up and down. The 
nerves of the cauda equina were intimately bound together and to the posterior dura, and 
could not be disentangled. As might be expected, the patient improved but little as the 
result of the operation. 


SPINAL FORMS 


From the clinical point of view Professor Barré divides cases of spinal 
arachnoiditis into three groups: (1) Radicular. (2) Radiculo-medullary. 
(3) Radicular and posterior column type. 

Of the radicular types the posterior roots are usually first and most severely 
affected. Complaint is made of pains which may come and go, and are often 
paroxysmal. They appear in many different forms—pressure, burning, cutting, &c. 
They may appear first in one area and next in another, and are usually polyradicular 
rather than confined to a single root area. They are often accompanied by pain in 
the spine in a way that is unusual with other root pains. They may be very chronic. 
A case analogous to this type was described by Horsley in his clinical lecture. A 
woman had complained of pain in one heel for two years. She was treated 
unsuccessfully by a variety of methods and was then regarded as neurasthenic. She 
next developed herpes zoster in L. 1 and 2 root areas, and so severe was her post- 
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herpetic pain that Horsley operated to divide the posterior roots. He found an 
_ extensive arachnoiditis, and the patient was much benefited by the operation. 

These root pains are accompanied, as a rule, by little or no objective sensory loss, 
at least for a considerable period, but cutaneous and other reflexes may be diminished. 
The pains may disappear or may undergo sudden exacerbation. Ultimately and 
slowly there may develop a paraplegia. The anterior roots are rarely grossly affected, 
but careful observation may show some local wasting and fibrillary tremor, and the 
patient may complain of cramp. 

In the radiculo-medullary type the same kind of sensory symptoms are 
complicated by the development of a paraplegia of spastic type, which in the cystic 
form of the disease may simulate a spinal tumour very closely. But there are 
certain points which should make one suspicious of arachnoiditis. First the 
subjective sensory symptoms already referred to, and objectively the type of 
sensory loss, which is usually only relative, in contrast to the more profound loss 
so often found in spinal compression. Further, there may be periods of improvement 
followed by relapse, and rather sudden variation in the advance of the paraplegia. 
In addition—a point on which there seems to be a general consensus of opinion—-the 
sphincters are late in being affected. 

Frequently curious anomalies in reflex activity are to be found, as for instance 
an absent ankle-jerk or absent plantar reflex in a case of spastic paraplegia. As an 
example of this type I should like to quote briefly another case which was under my 
care a few years ago. 


The patient, a man aged 38, gave the following history: Eight years ago a derrick had 
overturned and fallen, striking his shoulder. It pushed him through a distance of two or 
three feet, when its further fall was arrested. He was pinned down in a doubled-up 
position. He recovered from this accident and was normal in all respects except for local 
pain in the back. Three years later he began to complain of an aching pain over the right 
lower abdomen, which continued at intervals for another three years. At this stage his 
appendix was removed as it was thought to be the cause of the pain which, however, 
continued ; two years later it had increased in severity and was particularly troublesome at 
night. Walking about gave relief, but riding in buses aggravated it. He was admitted to 
St. Bartholomew’s Hospital where examination of the nervous system was negative. An 
X-ray film showed a compression fracture of the 12th dorsal vertebra. He was discharged 
but was readmitted in the following year as he then, for the first time, complained of difficulty 
in walking. 

On the right side there was very slight loss of acuity to pin-prick and cotton-wool over 
three segments, namely, D. 12 and L.1 and L. 2. There was slight but definite weakness 
in the right leg, with increased tendon-jerks in both legs, and plantar reflexes that varied, 
being sometimes extensor, sometimes flexor, ‘in type. 

The cerebrospinal fluid was bright yellow in colour and clotted spontaneously. Pressure 
was 50 mm., and Queckenstedt’s test showed a slight rise and slow fall ; estimation of protein 
150 mgm. (approx.), Cisternal puncture gave a clear, colourless fluid. Lipiodol was injected 
and was arrested between the 9th and 10th dorsal vertebre. Wassermann reaction negative 
in blood and cerebrospinal fluid. 

A diagnosis was made of extramedullary tumour or alternatively of circumscribed 
serous meningitis. ‘ 

At operation a cyst was found on the right side of the cord, containing clear fluid which 
was not analysed. A piece of cyst wall was removed, and examination showed it to be 
composed chiefly of fibrous tissue. The veins in the locality of the cyst were noticed to be 
considerably dilated and engorged. 

Following the operation a complete paraplegia developed with profound sensory loss, a 
condition due in all probability to thrombosis having occurred. 


This case illustrates trauma almost certainly giving rise to arachnoiditis—root 
pains over a period of six years without any accompanying sensory loss, and after a 
period of nine years from the time of the accident, commencing signs of compression 
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of the cord. Operation was performed before these had progressed to any consider- 
able extent, but it is to be noted that there was no affection of the sphincters, and 
no sensory loss due to spinal compression. Looking back I feel that in this case a 
diagnosis of arachnoiditis should have been made as a first choice, rather than that 
of extra-medullary spinal cord tumour. 

The third type of spinal arachnoiditis which Professor Barré describes—radicular 
and posterior column—seems to be simply a clinical variant in which the posterior 
columns may be affected disproportionately to the pyramidal tracts. 

In addition to the clinical features to which I have referred, the diagnosis of 
spinal arachnoiditis is further helped by examination of the cerebrospinal fluid 
and by the injection of lipiodol and use »f X-rays. 

The cerebrospinal fluid may with Queckenstedt’s test show a partial or complete 
block, or be quite normal. The protein in the cerebrospinal fluid will vary with 
the amount of block present. In a proved case under the care of Dr. Evans, at 
St. Bartholomew’s Hospital, the pressure of both lumbar and cisternal punctures was 
each 90 mm., but the protein in the cisternal puncture was 30 mgm. whilst in the 
lumbar puncture fluid it was 100 mgm. Even when there is no block at all the 
protein is likely to show some increase. Cells are less likely to show an increase in 
numbers, but on occasion they may do so. In a case at St. Bartholomew's 
Hospital under my care the cells were 120 at one time, but before operation had 
fallen to 24. There is, then, nothing quite diagnostic in the cerebrospinal fluid 
taken alone on which a diagnosis of arachnoiditis can be made, but taken in 
conjunction with the history of the case and the clinical examination, it may afford 
valuable confirmatory evidence to assist in the diagnosis. .Lipiodol and X-ray 
examination usually, but not always, agrees with the findings by the Queckenstedt 
test, but occasionally they may show a divergence. The picture characteristic of 
arachnoiditis is to have a series of drops of oil showing down the spinal canal like 
the guttering of a candle. There may, of course, be a complete block, or the 
lipiodol may get through to the bottom of the spinal canal when, in fact, arachnoiditis 
is present. 


CEREBRAL FORMS 


I turn now to arachnoiditis as it affects the cerebral portion of this membrane. 
The pathology of this and the spinal forms is essentially similar. It results in a 
diffuse or focal inflammatory reaction in the arachnoid, and with either there may 
be a cystic collection of fluid, sometimes over a large area, sometimes much more 
localized. In 1931 Davis and Haven [6] published the results of microscopic 
examination of the arachnoid in nine cases which had come to operation, and in 
which the pathology appeared to be limited to the arachnoid membrane. 

All of the membranes examined showed a definite thickening which was more 
or less uniform throughout. They were able to divide these into three main groups 
according to the histopathological picture as follows: (1) Inflammatory, 
characterized by a marked small round cell infiltration, with commencing fibrosis. 
One case in their series presented this appearance. (2) Fibrous. In these cases 
the reticulum lying between the normal characteristic arachnoid cells which line both 
sides of the membrane had become markedly thickened and fibrotic. Seven cases 
of their series were in this group. (3) Hyperplastic. The thickening of the 
arachnoid membrane in this group was made up for the most part of arachnoid cells 
with a destruction of the normal structure of the membrane. The nuclei of the 
cells were more darkly staining than normal and numerous mitotic figures were 
observed. The whole membrane appeared to be made up of the type of cell peculiar 
to the arachnoid, with only a few fibroblasts and a few scattered round cells. 

The etiological factors are in many cases quite undetermined, but, as in the 
spinal forms, there are a number of possible antecedents, some of which seem to 
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deserve recognition as established in their etiological relationship, whilst the claims 
of others are less securely founded. Focal infection, particularly of the petrous 
bone, and of the accessory nasal sinuses seems established on a secure basis. More 
open to doubt are generalized infections, of which influenza, whooping-cough, 
measles, typhoid fever, and streptococcal infections, either tonsillar or general, have 
been regarded with suspicion. Head injury, with or without fracture of the skull, 
is almost certainly an established antecedent, as also is recovered meningitis. 

Professor Claude [7] considers that foci of encephalitis are often associated with 
the presence of arachnoiditis, both conditions being the expression of a reaction to a 
hypothetical virus infection. It is possible that the cases described by Foster 
Kennedy [8] as acute benign meningo-encephalitis belong to such a category. 
Claude also discusses the possibility of arachnoiditis occurring as the result of 
infection by the tubercle bacillus in an attenuated form, and is inclined to accept 
this as an etiological factor in some cases. 

Finally, arachnoiditis with cyst formation is a not very uncommon complication 
of various. intracranial tumours. One of the membranes examined by Davis and 
Haven was obtained from a large arachnoid cyst which overlay an acoustic 
neurinoma; and the danger of overlooking a tumour beneath such a cyst in the 
cerebello-pontine angle is well known. Some of the conditions which cause cerebral 
arachnoiditis are also apt to give rise to a serous meningitis, which complicates the 
diagnosis. This is particularly likely to occur in the posterior fossa from infection 
of the petrous bone in otitic cases, a matter to which I shall presently refer. 

I will now briefly consider the effects of arachnoiditis in three situations : (1) The 
posterior fossa. (2) The region of the optic chiasma. (3) The cortex cerebri. 

(1) The posterior fossa.—Arachnoiditis occurs more frequently here than in any 
other situation. The resulting clinical picture will depend on three factors, the first 
being the area involved, the second whether or not an encysted collection of fluid has 
formed, and the third whether hydrocephalic dilatation of the ventricles has resulted 
from blocking of channels through which the cerebrospinal fluid circulates. 

The problem is further complicated by the fact that in otitic cases, at any rate, 
such a hydrocephalic dilatation may occur apparently in the absence of any 
obstruction such as that produced by arachnoiditis, a condition to which 
Symonds [9] has drawn attention under the designation of “ otitie hydrocephalus ”’. 

A diffuse adhesive arachnoiditis may cause paralysis of a number of cranial 
nerves in the posterior fossa. Barré [5] quotes a case under the care of Clovis 
Vincent in which all the cranial nerves on the left side from the 5th to the 12th 
were involved. At the operation the arachnoid was found to be thickened, and 
dense adhesions, which were liberated, surrounded the affected nerve trunks in 
the posterior fossa and the foramen lacerum posticum. No other pathological 
condition was discovered. Definite improvement followed the operation. In other 
cases an arachnoiditis has been found, with or without a cystic collection of fluid, 
either in the cerebello-pontine angle, or surrounding the internal auditory meatus. 
In some cases in which a cyst was present an acoustic tumour has been simulated, 
although as a rule the loss of function in the 8th pair of nerves after a preliminary 
period of symptoms resulting from irritation, is not so great as in cases of tumour. 
Where an adhesive arachnoiditis has given rise to firm adhesions round the 8th 
nerve, loss of function follows, for which no obvious explanation can be found 
clinically. 

The more common picture is that of symptoms of a tumour in the posterior 
fossa. There is severe occipital headache, which may be increased in a spasmodic 
fashion by movements of the head and neck, particularly by superfiexion of the neck. 
Papilleedema develops rapidly. In those cases in which the cisterna magna has 
become involved there may be a block at the foramen magnum, and a lumbar 
puncture, if attempted, may be dry. The symptoms suggest a mid-line tumour of 
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the cerebellum or a tumour of the fourth ventricle. Such a condition is familiar to 
the neurological surgeon. In 1924 Horrax [10] reported 33 cases, all with posterior 
fossa symptoms, operated on by Cushing on the assumption that a tumour was present, 
and in which no other pathological process beyond arachnoiditis was found at the 
operation. Five of these cases came to autopsy, and the diagnosis of arachnoiditis 
was confirmed in three of them as the only morbid condition present, whilst in the 
remaining two cases sclerotic changes in the cortex of the cerebellum were present in 
addition to the thickened arachnoid. 

Turning next to the otitic cases, there are numerous published records of 
arachnoiditis, with cystic collections of fluid, following infections of the ear and 
petrous bones. Jenkins [11] in 1926, published two such cases under the title of 
Cystic serous meningitis.’’ In both instances the patients had suffered from long- 
standing chronic infection of the middle ear. In the case of one patient, with deafness, 
tinnitus, and attacks of acute vertigo, the symptoms pointed to an affection of the 
left cerebellum. At operation, in which the dura was opened between the lateral 
sinus and the labyrinth, there was a gush of fluid from in front of the cerebellar 
hemisphere, and a large space was found in this situation. The patient ultimately 
made a complete recovery. The case of the second patient was very similar, 
but in addition, severe headache in the left occipital, parietal and frontal 
regions was complained of, and there was bilateral papilladema. Operation 
revealed a similar condition to that found in the first case and a good recovery 
followed. The cerebrospinal fluid in both cases was reported as being normal. 
Such cases are difficult to distinguish from those described by Symonds [9] 
under the title of ©“ otitie hydrocephalus”. I have had several under my 
observation, and a point which has struck me about them is that in them all 
there has been an acute ear infection and, when this has seemingly cleared up, 
headache, diplopia, and papillceedema have developed. The diplopia has been caused 
by 6th nerve paresis which has been bilateral in two cases. The headache, 
at first severe, has subsided within a comparatively short time, the diplopia and 
papilleedema persisting. The patients have not appeared at all ill, a most important 
point in the differential diagnosis from cerebral abscess, and they tend to get well 
spontaneously. That was the course in the case of two of my patients, who were 
improving when brought to see me, and in whom lumbar puncture was not instituted 
as a therapeutic measure. I certainly think, in the light of Symonds’ paper and my 
further experience, that I was wrong not to insist on therapeutic puncture as being 
much the safest plan to adopt, but these particular patients recovered completely 
without it. Im the case of a patient with a cystic arachnoiditis, progress is not 
towards spontaneous recovery, a point of importance in distinguishing between these 
cases and those of simple uncomplicated otitic hydrocephalus. 

(2) Chiasmal arachnoiditis—Cushing [12] in 1930 published a paper on chiasmal 
syndromes, in which chrenic local arachnoiditis was described as one factor among 
seven which might cause them. In the following year Craig and Lillie [13] reported 
eight cases and Hener and Vail [14] four of this type, which came to operation. 
The results in some of these cases were strikingly successful, though two of Craig 
and Lillie’s patients perished as the result of the operation. During the last three or 
four years a number of similar cases have been recorded in which operations have 
been performed for this condition, with apparently increasing success as familiarity 
with the clinical picture has enabled the diagnosis to be made with a greater degree 
of certainty and at an earlier date. 

As with arachnoiditis elsewhere, in some few of these cases there is a preceding 
infection, often in the nose or accessory nasal sinuses. The symptoms are fairly 
characteristic : A sudden loss of visual acuity occurs, which increases rapidly and may 
approach complete blindness. At first no change is apparent in the optic discs, but 
there soon appears a marked pallor which may be associated with slight papilledema_ 
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So far as the visual fields are concerned a central scotoma is frequently found 
together with an irregular reduction in the peripheral part of the fields. This 
asymmetry, as compared with a tract lesion, is characteristic. A concentric reduction 
of the visual fields for form may be accompanied by a bitemporal hemianopia for 
colours. At the onset there may be headaches, pain behind the eyes, and drowsiness. 
In several cases disturbance of pituitary function has occurred, with the development 
of adiposity, polydipsia and polyuria. X-ray examination shows a normal sella. 
The cerebrospinal fluid as a rule remains unaltered. All the cases present more or 
less similar appearances at operation. The chiasmal cisterna is sometimes distended 
with fluid under pressure, but the arachnoid is always thickened with adhesions over 
the chiasma and also frequently surrounding the optic nerves, fixing them in some 
cases to the frontal lobes. Davis and Haven, in their account of the histological 
appearances of the arachnoid as found at operation, report two instances of chiasmal 
arachnoiditis, one of which was remarkable, as there was a familial history of 
blindness. 


The case was that of a man, aged 25, who complained of rapidly failing vision in both 
eyes. One brother, aged 28, had had a similar loss of vision at the age of 25 ; another 
brother, a sister, and both parents had normal vision. A maternal uncle had similar visual 
defects for which no cause was apparent, and three other maternal uncles had such poor 
vision that they were unable to work. In this patient there was an absolute central scotoma 
of both visual ficlds, with a further restriction in the upper portions. The right disc was 
blurred at its upper border, with a lower half normal in colour and outline, the left disc was 
blurred above, pale and with clear outline in its lower portion. Pupils were normal in size 
and reactions ; sella turcica normal. The arachnoid was found thickened over the chiasma 
and there were adhesions round both optic nerves. These were freed. The operation was 
followed immediately by marked improvement in vision with subsequent recovery. 


Looking back, I can think of a number of cases of primary optic atrophy of 
unknown cause, some of which, at least, might have been due to arachnoiditis. 
The only patient on whom I have operated in the hope that arachnoiditis might be 
the cause of the failure in vision proved to be a case of pituitary adenoma, in which 
there was no increase of intracranial pressure, or any alteration in the sella. It is 
in the ophthalmic hospitals and the eye departments of general hospitals that these 
patients must be sought, and I think that careful search would produce some cases 
of this type. They are certainly worth looking for, as on the whole the operative 
results have been strikingly good in those cases in which arachnoiditis has been the 
only disease process present, and in which the symptoms have not persisted too 
long. On the other band it is probable that in some at any rate of the reported 
cases, the arachnoiditis which was found at operation did not represent the whole 
disease, and that there was an underlying affection of the optic nerves, such as a 
retrobulbar neuritis, to which the arachnoiditis was secondary. 

(3) The cortex cerebri.—Over the cerebral hemispheres we find the same patho- 
logical picture as in ‘arachnoiditis in other parts of the nervous system. There is a 
diffuse adhesive type in which the convolutions appear to be covered by a gelatinous 
blanket, with collections of fluid here and there, particularly in the sulci between the 
convolutions, Again, one may find thickening and opacity of the arachnoid to a greater 
or lesser extent, with local collections of fluid encysted in the subarachnoid space 
by adhesions. The cysts so formed may be quite localized or extend over a con- 
siderable area of the brain substance. With this there may or may not be ventricular 
dilatation, due either to a non-communicating hydrocephalus, or else to an increased 
production or diminished absorption of cerebrospinal fluid. When such a condition 
occurs in conjunction with a cystic arachnoiditis it is likely to cause a clinical 
picture in which the multiplicity of symptoms presents a confusing problem, and: 
one in which diagnosis is difficult and apt to be speculative. 

As a general rule the symptoms are likely to be associated with those of increased. 
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intracranial pressure and suggest at first sight the probability of tumour. In 
attempting a differential diagnosis one is on very insecure ground, but it will be 
helpful to remember that the symptoms of arachnoiditis are likely to develop in a 
more acute way than is usually the case with cerebral tumour, and that severe 
localized headache is a symptom frequently to be observed in arachnoiditis. 

In the absence of ventricular dilatation, unless there be a large cystic collection 
of fluid, the intracranial pressure is unlikely to be much raised and, as a corollary, 
papilloedema will not often be found. This is a point on which Claude has particularly 
insisted. Lewy [15] in reporting ten cases of arachnoiditis, makes the same point, 
emphasizes the absence of papilleedema when there is no ventricular dilatation, 
and mentions further that he has found the diastolic pressure of the retinal artery 
to be lowered in the majority of his cases. He also found that the cerebrospinal 
fluid showed no increase in cells, and that the percentage of protein was usually low, 
i.e. below 20 mgm.%. Ventriculography is likely to prove helpful in locating the 
situation of a cyst when definite localizing signs are absent or doubtful. Lewy 
makes use of encephalography for this purpose, using as a rule 60 c.c. of air. He 
finds that this not only shows the position and size of the lateral ventricles quite 
adequately, but also shows up the position of cystic collections of fluid as the 
injected air appears to accumulate in these areas on the surface of the brain. He 
also claims that this method has a definite therapeutic value, presumably by 
separating adhesions, but if that is the mechanism such adhesions must be very 
slender. Only one of the cases reported by Lewy was traumatic in origin. As 
post-traumatic headache and giddiness are exceedingly common symptoms following 
head injury, it might be thought that a localized arachnoiditis with adhesions and 
interference with the free circulation of cerebrospinal fluid was a likely condition to 
obtain in such cases. 

A number of records have been published of the results obtained by treating 
these patients with injection of air, in many cases with satisfactory results. Thus, 
Boyd [17] has reported ten such cases, among which seven were relieved by air 
injection. Reichert [18], Monrad Krohn [19], and Jessen [20], have reported other 
series. Under the title ““ Subdural traction and post-traumatic headache’’, Penfield 
and Narcross [16] have recently published a report on 25 traumatic cases, in 
which they have investigated the cause of the pain and the effect of air injection, 
either by the lumbar route or directly. Their explanation of the headache which 
occurs is that it is due to traction on blood-vessels entering the venous sinuses in 
the dura, as the meninges themselves are insensitive, except where the dura forms 
the wall of the sinus. The most sensitive structure within the skull is the middle 
meningeal artery, a fact which is well known to those of us who practise cerebral 
surgery. Further, Penfield and Narcross believe that the lesion causing post- 
traumatic headache is in the subdural rather than in the subarachnoid space; at any 
rate in the patients who improved following air injection they found that the air 
by the second day had collected in the subdural space, whilst in those who did not 
improve, little or no air was to be seen in this situation. They have also found 
adhesions in the subdural space in a certain number of cases. In 18 control cases 
no air was found in the subdural space in any instance. The authors conclude that 
the introduction of 60 to 80 c.c. of air into the subdural space cures traumatic 
headache in a high percentage of cases, and they postulate that the nature of the 
lesion is an obliteration of the subdural space by adhesions with the arachnoid. The 
best results are obtained when the air is prevented from reaching the ventricles and 
so passes entirely into the subarachnoid space. Their paper is of great interest, but 
it is clear, I think, that further investigation is required on the subject before definite 
conclusions can be reached. 

Prognosis before operation is difficult to formulate in general terms, for either 
the spinal or the cerebral cases. Elkington, in his comprehensive review of circum- 
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scribed serous meningitis in the cord, was able to trace 24 of the 42 cases on 
which his review was based. Of these 24, five died within three weeks of operation, 
and eight others had died, four of them within a year of their operation. Of the 
11 surviving patients, four remained unimproved or worse than before operation, and 
seven had made a complete recovery, that is, just under 30%. The duration of 
symptoms before operation is a factor of importance, but the appearances found at 
operation are obviously the deciding factor on which a prognosis can be based. If 
there is much matting of nerve roots, as in some of the cauda equina cases, or if the 
cord presents appearances of obvious damage, the prospects of considerable 
improvement are very poor. 

The only analysis of results in a considerable series of cerebral cases that I have 
been able to find is that of 33 cases reported by Horrax [10]. Of this series five 
patients died. In the cases described as acute or subacute there were nine 
operations, with two deaths and seven cures, though one cure was followed by 
blindness after rapid loss of vision. In 19 chronic cases seven patients were well, 
nine improved and three dead. In five cases which were definitely otitic in origin, 
two patients were well, and three improved. 

There are obviously many problems in connexion with the whole subject of 
arachnoiditis and serous meningitis which await further investigation. The 
physician, the surgeon, and the pathologist can all contribute to their solution. 
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Section of Opbtbalmology 
President—W. H. MCMULLEN O.B.E., F.R.C.S. 


(June 12, 1936) 


Congenital Bilateral Ophthalmoplegia Externa : 
A Case helped by Prisms 


By D. VY. Giri 


CONGENITAL paralyses, partial or complete, of the ocular muscles are not very 
common. Ptosis is the commonest. Next come paralyses of one or more muscles, 
either in conjunction with or independently of ptosis, affecting the two eyes similarly 
or differently, some of the muscles having preserved their function either partially 
or completely. The affection may be unilateral or bilateral. Divergent or convergent 
squint is often present. Errors of refraction have been noted in most cases. Almost 
total bilateral ophthalmoplegia externa with ptosis appears to be the least common. 
In some cases difficult labour with instrumental delivery has been noted; in others 
the anomaly has been inherited. Defective development and defective insertion of 
the muscles concerned has been observed. Hypoplasia or aplasia of the nuclei of 
the nerves concerned has been thought to be responsible for the anomaly where the 
muscles themselves have been found apparently normal. In some instances attempts 
have been made to remedy the defect by operation, but without avail, except where 
single muscles have been involved. Sydney Stephenson in 1908, and later, in 1930, 
de Schweinitz, have discussed in some detail the previous literature and the etiology 
of the anomaly in connexion with the cases they published. ; 

The patient shown to-day, Mr. F. P., a house painter, aged 33, consulted me on 
November 9, 1935, because of attacks of dizziness, from which he had been suffering 
for 12 months. The attack made him feel like dropping off the ladder on which he 
happened to be standing at work, and obliged him to come down and wait for a 
minute or two for the seizure to pass before resuming work. He used to have two 
or three attacks a day. He had never worn glasses, and never at any time had 
diplopia. 

Status presens.—A healthy man of good physique. Right vision: partly. 
No Hm Left vision: 3%: partly © + 0-75 sph. x partly. Pupils = active. 
Tension normal. Partial bilateral ptosis of equal degree, which does not necessitate 
the head being appreciably thrown back to see properly. Movement of the eyes in 
all directions, as also rotation, very limited. No squint: hardly any convergence. 
On looking to the right the movements of the eyes are slightly more than on looking 
to the left. This is due to movement of the left eye being even more limited than 
that of the right in all directions. 

Under homatropine and cocaine, each eye 0:75 D hypermetropic. Media and 
fundi normal. A post-cycloplegic test for heterophoria was made with the Maddox 
rod. Right hyperphoria ot about 1-54 and exophoria of 24 were discovered. A 
prism of 14, apex up, for the right eye and a prism of 14, apex out, for the left eye, 
was accepted with comfort and clearer binocular vision, and ordered on November 
12,1935. The patient has been kept under periodical observation. It is now six 

Nov.—OPHTHAL. 1 
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Fic. 1.—Looking straight. 





Fic. 2.—Looking right. Fic. 3.—Looking left. 





Fic. 4.—Looking up. Fic. 5.—Looking down. 
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months since the prisms were prescribed and he has been completely free from the 
attacks of dizziness which interfered with his work and endangered him physically. 

He has been aware of the drooping of his lids for as long as he can remember, 
but, until I told him of it, he was quite unaware that he could not move his eyes 
about like other people. There is no history of difficult labour at his birth and he 
does not know of any of his forbears or other relations similarly affected. He 
has no nystagmus, no intention tremor and no Rémbergism. The knee-jerks are 
present. There is no history of venereal disease, for which I have not thought it 
necessary to have him tested. 

In view of the evidence of a trace of activity on the part of all the eye muscles, 
on January 25, 1936, I suggested to the patient that he should exercise his eyes by 
moving them about in all directions. Though I have now the impression that the 
eyes are less rigid in all their movements, I do not feel sure of it. His vision with 
the prisms is now §, partly, in the right eye, and ;*;, partly, in the left eye. This 
is the only case of the kind on record, so far as I am aware, in which prisms have 
been helpfully employed. It is remarkable that the patient can read J 1 comfortably 
at 25 cm. although lacking the corresponding convergence. 
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? Massive Exudative Retinitis.—Major J. Biccam, M.C., R.A.M.C. 

Fusilier G. R., aged 28. 

Vision on enlistment, May 1934, ¢; &. 

Nothing of interest in family history. No illness of importance since enlistment, 
and no history of illness before then. Says that he feels perfectly fit now, as always. 

History.—Early in June 1936 ‘a grey mist came over the right eye,” the sight 
of the left eye remaining good. This “ mist’’ came on quite gradually and increased 
until at the end of six weeks he could see practically nothing through the eye. Six 
weeks after the onset in the right eye exactly the same kind of “ mist” began to 
come over the left eye, and became worse during the next two weeks. Thereafter, 


Right eye, July 30, 1936. 


up to the present, the vision of each eye has remained almost unaltered. There has 
been no discomfort apart from visual loss. No headache, epistaxis, constipation, or 
indigestion. Pulse 58. 

On examination (25.7.36).—Right vision : 4 eccentric fixation ; left vision #5 and 
J 10 uncorrected. No external abnormality in either eye. No abnormality of cornea, 
anterior chamber, or lens, when examined with slit lamp. No aqueous flare. No 
keratitis punctata. Vitreous, which is not fluid, is full of suspended bright particles, 
presumably red blood cells. Tension (Schiotz): right 10; left 13. 

Fundi: Right eye.—Vitreous dust + +, presumably red blood cells, but good 
view of fundus obtained. Most of fundus completely covered by great masses of 
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greyish white ? exudate of uneven depth (ophthalmoscope readings from + 8°00 to 
+ 12-00). Disc and macular area completely hidden by exudate. Two particularly 
large  wings’”’ of exudate pass up and out, and up and in, from the central mass. 
Along the middle line of these “ wings” pass tortuous vessels from which spring 
innumerable anastomosing delicate lace-like new vessels almost angiomatous in 
appearance. There are splashes of fresh blood along many of these new vessels, and 
a plaque of fresh blood covering an area of 3 D.D. down and in from the disc area. 
Small areas of relatively normal retina can be seen temporally and above, and 
comparatively normal retinal vessels can be observed ir these areas. The retina 
here is in focus with 1°00. 


Left eye, July 30, 1936. 


Left eye-—Vitreous dust + + +, presumably red blood cells. Several large 
vitreous floaters. Disc in focus with + 2°00. Large white band of retinitis 
proliferans from 4.30 to 8 o'clock, averaging 4 D.D. in breadth, convex upwards, in 
focus with + 8:00. On the temporal side of this is a large plaque of fresh blood. 
Retinal exudate and a small hemorrhage are seen near the nasal side of the band. 
The whole fundus is hazy and ill-defined, but shows no definite abnormality apart 
from that described above. 

1.9.36: Right vision #s, eccentric fixation ; left vision ss, J 18. Corrected with 

3:00 = s&; + 6:00 =J14. Only minor alterations in fundi. Vitreous dust 

--++ + each eye. Splashes of fresh blood still seen. Exudate increased slightly. 

23.9.36: Vision unaltered. The whole fundus picture has altered little since the 

case was first seen two months ago, except that the exudate has gradually increased, 
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and some of the larger hemorrhages have decreased in size. In the right eye the 
retinal vessel running upwards from the disc now shows definite irregular white 
exudate each side all along its length, not sheathing the vessel, but exudating 
radially from it. This exudate was not visible when the fundus drawings were 
made on 30.7.36 or for some time afterwards. There is a marked flare in the 
aqueous right eye to-day; doubtful flare in left eye (presumably red blood cells). 
No keratitis punctata. 

Investigations—Wassermann and Kahn reactions negative. Radiological and 
clinical examinations of ear, nose and throat, and dental conditions, reveal no focal 
sepsis. Urine normal. Complete blood picture normal. Blood coagulation time 
six minutes. Blood-pressure 110/65. Complete overhaul by physician reveals no 
radiological or clinical evidence of tuberculosis, endocrine deficiency, or abnormality 
of central nervous system. Cerebrospinal fluid normal. Blood culture sterile. 
Dr. S. H. Browning reports (2.10.36) Von Pirquet positive in all graduations, human 
and bovine. Reactive hyperemia tests reveal no signs of thrombo-angiitis obliterans 
in the limbs. 


Mr. O. GAYER MORGAN said that, when abroad he had seen several cases of what was called 
** periphlebitis retin ’—a localization of thrombo-angiitis obliterans of Buerger. The early 
signs were changes in the vessels in the extreme periphery of the fundus with the formation 
of fibrous tissue along the vessel walls and exudates. The more advanced condition, when 
the more central vessels became involved, was very similar to that shown by Major Biggam. 
Vitreous hemorrhages were common. The young adults and the middle-aged patients 
showed varying degrees of bad circulation, the former having blue and cold extremities and 
small petechial hemorrhages under the nails (seen with a monocular microscope), and the 
latter having gangrene of fingers or toes. 
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President—CLIFFORD WHITE, F.R.C.S. 


October 16, 1936) 


Circumscribed Polypoid Sarcoma of the Cervix Uteri.—S. GorDON 
LUKER, F.R.C.S.Ed 


This specimen was removed from a Russian married woman aged 37. She had 
one child, aged 16, and had had two miscarriages, the last one a year ago. 

History of present illness—Six weeks previously, a flooding had come on eleven 
days before the period was expected. The flooding was followed by what the patient 
took to be a period. This was followed by irregular bleeding, associated with the 
passing of clots and tissue and an offensive discharge. 

On examination.—A soft, vascular, friable polypoid growth presented at the os 
uteri. To the naked eye, this was quite like placental tissue. Biopsy showed a 
round-celled sarcoma. On the following day, panhysterectomy was carried out with 
removal of the ovaries. The right ovary contained a cyst, the size oi a hen’s egg. 
The cervix uteri was expanded by the growth and its attachments to surrounding 
structures were very vascular and prevented the performance of the more radical 
Wertheim technique. No secondary growths were detected in the pelvis or abdomen. 
The patient is making a satisfactory recovery. 

Specimen.—The growth arose from a circular area on the right side of the cervical 
canal, about one inch in diameter; externally, it was proliferating in polypoid form 
into the cervical canal and internally it extended in cylindrical form right through 
the cervix to its outer margin. No other focus was seen in the uterus which was of 
about average size. 

In my opinion, the sarcoma arose in the endometrium of the cervical canal in 
circumscribed form. 

Report on microscopical section (Dr. Ingram).— The growth consists of small 
round cells with oval vesicular nuclei and an irregular small amount of cell body 
with little or no interstitial tissue, in which are numerous thin-walled blood spaces. 
Extensive hemorrhages are present. In my opinion it is a small round-celled 
sarcoma. 


Discussion.—Mr. CHASSAR Morr said that the President had asked him to speak of a case of 
spindle-celled sarcoma of the cervix associated with pregnancy. This occurred in a woman 
aged 36 who had previously had one child. At an early stage of pregnancy there was vaginal 
bleeding, and the doctor painted the cervix, believing that the symptoms were due to an 
erosion. Later it was thought that the bleeding was caused by a degenerating fibroid of the 
cervix. Tissue was removed for section at the fifth month of gestation, and presented a 
difficult problem in histological diagnosis. There was a considerable degree of cellular 
activity, but it was thought that this might be accounted for by the stimulating effect of 
pregnancy on a soft and rapidly growing fibroid: eventually, however, it was decided that 
the case was one of sarcoma. 


Nov,—OrsTEeT. 1 
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With Mr. Clifford White’s generous help, a Wertheim hysterectomy was performed, the 
uterus being removed with the foetus in situ. The patient made a good initial recovery, but 
died some three months later from metastases in bone and lung. 


Mr. ARNOLD WALKER said that he had under his care a patient who, in 1934, had been 
treated by radium for sarcomatous polyp, at a well-known hospital. She had just been delivered 
of a full-time child. Nothing abnormal was found during pregnancy and labour also had been 
normal. His experience during the past eight years at the Radium Centre of the L.C.C. 
was that sarcoma of the uterus in any form was extremely rare. The criteria accepted 
by many pathologists to justify a diagnosis of uterine sarcoma showed marked divergence 
of opinion, and, he considered that the evidence for this diagnosis required very careful 
investigation before a patient should be condemned to all that it entailed. 


Tubal Pregnancy Associated with (or caused by) an Ovarian Cyst.— 
S. GORDON LUKER, F.R.C.S.Ed. 


This specimen was removed from a woman aged 26 who had had one child eight 
months previously. She had nursed the child only a fortnight. The labour had 
been straightforward. She gave a history that for six weeks she had had vaginal 
discharge, sometimes red, sometimes brown, but no proper period until fourteen days 
ago when she had bleeding for a week like a period. Five days ago, she was taken 
ill with pains in the stomach. Menstruation had been regular after the confinement 
until six weeks ago. The patient was pale; pulse 96; temperature 99°; there was 
tenderness on suprapubic pressure. On bi-manual examination, there was great 
tenderness and a soft swelling on the right side of the uterus. At operation next 
day, exploration of the uterus showed no placental tissue ; laparotomy was, therefore, 
performed. There was free bleeding in the pelvis and the right appendages were 
surrounded in a mass of blood-clot. The ovary and tube were delivered and removed 
from this mass. The tumour consisted of an ovarian cyst about 14 in. in 
diameter, and on the top of this was the fallopian tube containing the remains of 
the ovum, the small foetus and the umbilical vesicle, and a mass of blood-clot. The 
course of the fallopian tube was very much altered and bent by the ovarian cyst 
and it appeared possible that there might have been occlusion of the tube through 
this at its proximal end. The left tube and ovary were healthy. 


Metrochylorrheea.—\V. B. GREEN-ARMYTAGE, M.D. 


I am reporting this case because of its extreme rarity. I can find no reference 
to it in continental, American or British literature. 

Norma H. Parents both Londoners who have never been out of England. Seven 
years ago, when aged 63 years, the patient was taken to the Princess Louise 
Hospital for Children, on account of profuse vaginal discharge. She was seen by 
Dr. Janet Aitken, and the report was “ no gonococcus; no pus”. She was admitted 
for a week, during which time no vaginal discharge was seen. A month later the 
discharge recurred and she was sent to St. Mary’s Hospital, Paddington, where she 
was said to have passed many fleshy fibrinous pieces. The Pathological Department 
of St. Mary’s reported these as consisting of “ organized fibrin with diffuse cellular 
infiltration, mostly small lymphocytes”. The patient was treated with flavine douches 
and protargol. The discharge ceased for two weeks, then recurred profusely, with 
the passage of many more fibrinous pieces, and the child was readmitted to the 
Princess Louise Hospital. There she developed nasal diphtheria and was transferred 
to the Western Fever Hospital. 

During the next three years the discharge recurred intermittently, and is 
described as being profuse and milky and occasionally tinged with blood. 

In 1933 an erysipeloid rash developed on the buttocks, and during the winter 
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months the discharge became, at times, very severe. In January 1934, the child 
was taken to see Mr. O. Addison at Great Ormond Street Hospital for Sick 
Children, and was admitted for examination under an anesthetic. The vagina, 
except for slight redness, was normal. Cystoscopy showed nothing; rectally there 
was nothing abnormal; bimanual examination showed that the uterus was not 
enlarged; it was only just palpable. Pathological report on the fleshy fibrinous 
clots passed with the milky discharge: “Section shows homogenous masses 
resembling fibrin and old blood, the whole being infiltrated with leucocytes, mostly 
lymphocytes. No evidence of cyst or polypus formation.”” Bacteriological report : 
No organisms seen.”’ 

The mother says that the child was free from discharge for months at a time and 
then suddenly the profuse discharge, milky in nature, would return for a few weeks, 
more often in the winter than in the summer. She has had measles, whooping-cough 
and chicken-pox during the last three years. The tonsils have been removed. 
She has had severe attacks of high fever accompanied on many occasions by an 
erysipeloid rash, beginning on the buttocks. 

In February 1934, she was admitted under Mr. Addison into the West London 
Hospital for further investigations because of the profuse discharge from the vagina (she 
was losing one to two pints a day). Blood-count: R.B.C. 5,400,000; W.B.C. 7,200. 
Differential : Neutros. 68% ; eosinos. 3%; basos. 1% ; monos. 3% ; lymphos. 25%. 
Under nitrous oxide and oxygen the uterus was found to be infantile. There was 
slight cystic enlargement of both ovaries. C&strin test negative. While in hospital she 
again developed.a typical attaek of cellulitis of the buttocks with high fever and was 
sent home to report later. She was.readmitted on March 12 and I was asked by 
Mr. Addison to take over the case. 

Dr. Parkes Weber, in consultation, suggested that there might be some communi- 
cation of the uterus with a cystic lymphangioma and considered the problem similar 
to that of a non-parasitic chyluria. There has never been chyluria either in hospital 
or in her home. On this assumption I opened the abdomen. There was slight 
cystic enlargement of both ovaries (not pathological). The uterus was infantile. 
No lymphangioma was discoverable in the lumbar region or broad ligament or utero- 
vesical pouch. The appendix was removed and the abdomen closed. A week later 
she developed another attack of cellulitis of the buttock which quickly yielded to 
injections of milk. She left hospital on the nineteenth day after operation. 

On May 22, 1934, however, she returned worse than ever. The milky fiuid was 
pouring out of the vagina a drop per minute and it was possible to collect a large 
quantity by the simple procedure of placing a lipped vessel against the vaginal 
margin. Dr. Elworthy reported on this fluid as follows: “No cream forms on 
standing and very little deposit; only an occasional red blood-cell and ectodermal 
cell could be found in the fluid. Lymphocytes are present in fair numbers. No 
flagellates—the fatty particles are very small in size and could be cleared with 
ether. Cells of a secretory nature were not noted.” 

Report by Dr. Archer, in charge of the Biochemical Department: “‘ The milk-like 
fluid is alkaline in reaction. Microscopically there is fat in a very finely divided form ; 
this fat could be easily extracted with ether. Protein is present. The fluid has 
typical characteristics of chyle.”” A Sudan III test confirmed the characteristics of 
chyle. There was no chyluria. 

The discharge continued, the child passing as much as two pints of chyle a day. 
On June 1, 1934, under avertin, I could see it pouring out of the external os uteri. 
A sound was passed into the uterus and from that day the profuse discharge has 
ceased and only very occasionally have fibrinous masses been passed. Is it possible 
that the sound occluded a discharging lymphatic or altered its nervous supply ? 

The child has had several further attacks of cellulitis. She has begun to 
menstruate : the breast and hair development is normal. 
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Discussion. 


There seems little doubt that the discharge is due to the circulation of organisms 
or their toxins which cause, or have caused, partial occlusion in the lymph-tracts 
of the posterior abdominal wall, resulting in retrograde dilatation of the tributary 
lymphatics in the uterus and broad ligaments. These tributaries, from time to time, 
have ruptured, owing to over-distension, giving rise to metrochylorrhcea or chylous 
metrorrhcea. 

A patient search through English, American and Continental literature by the 
Librarian of the Royal Society of Medicine, has failed to find any record of a similar 
case, but Harrison in his ‘Chemical Methods in Clinical Medicine” (1930) reports 
a case of chyluria which was under the care of Dr. H. Morley Fletcher and 
Mr. Girling Ball in St. Bartholomew’s Hospital. 

This was in a girl aged 17 who had never been in the tropics and who suffered 
from intermittent chyluria and hematochyluria. The urine obtained by ureteric 
catheterization from the right and left kidneys was free from protein and was not 
milky, but cystoscopically, Mr. Girling Ball observed, just below the right ureteric 
orifice, a minute hole in the bladder wall from which milky fluid was exuding. 

Occasionally the patient passed white or pinky fibrinous clots per wrethram 
exactly as my patient did per vaginam. Mr. Girling Ball opened the abdomen, but 
beyond definite evidence of old peritonitis, no signs whatever could be found of gross 
obstruction of the lymphatics. The subsequent history of this case is not noted. 

With regard to the patient now shown, it will be of interest to follow up the 
case. It is now over two years since there was any recurrence of metrochylorrhwa 
or cellulitis. The right thigh is now only 14 in. larger in circumference than the 
left and is in that condition called elephantiasis nostras. 

I am indebted to the Registrars of the Princess Louise, St. Mary’s, Paddington, 
and Great Ormond Street Hospitals for Sick Children, for extracts from the case- 
sheets of this patient. 


Dr. F. PARKES WEBER said he was glad to have heard the account of this case and to 
have seen the patient. He agreed with the diagnosis, but would prefer the title “* Intermittent 
chylous metrorrhea.’’ The case appeared to be, as yet, unique, but there was no reason 
why the uterine canal should be altogether exempt from the development of a lymphatic 
fistula, and if a lymphatic vessel should rupture into the uterus, chyle would be poured out, 
owing to the free communication with the mesenteric lymphatics which contained chyle. 
This case of chylous metrorrhwa seemed really to be analogous to the case of chyluria 
“nostras ’’ shown by Dr. H. Morley Fletcher at the Clinical Section of the Royal Society of 
Medicine in the autumn of 1929, in the discussion about which he (Dr. Weber) had taken 
part. In both cases he had suggested that the cause was the rupture (with resulting fistulous 
opening) of a lymphatic vessel connected with some kind of lymphangioma. Though 
no lymphangioma had been found in either case, he still suggested that the cause was an 
abnormal development (malformation) of the local lymphatics, if not a developmental kind 
of lymphangioma. He thought that the recurrent lymphangitic attacks were secondary to— 
not the cause of—the lymph-vessel fistula. But these lymphangitic attacks were doubtless 
the cause of the enlargement of the right thigh (obstruction in the lymph-circulation resulting 
from the inflammatory attacks). The lymphatic fistula had closed on previous occasions, 
but he hoped that the present closure would persist. 


A Case of Primary Carcinoma of the Fallopian Tube. — ALicr 
BLOOMFIELD, F.R.C.S. 


Mrs. S., referred to me by Dr. Woods Brown of Wallington, was admitted to the 
South London Hospital 29.10.35, complaining of irregular blood-stained vaginal 
discharge since February 1935, and continuous for the past three months. 

The patient, a widow, aged 57, was a rather pale, nervous woman, but appeared 
well otherwise. There had been one full-term pregnancy —normal—twenty-six years 
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previously, and, three years later, a miscarriage, which was said to have been followed 
by “ peritonitis’. Menstruation had been regular up to seven years ago, when the 
menopause had occurred at the age of 50. 

With the provisional diagnosis of carcinoma of the fundus uteri, an examination 
under anesthesia and diagnostic curettage was carried out, 30.10.35. The uterus 
was small and anteverted, and the scrapings were scanty and not at all suggestive of 
carcinoma. The cervix was reddened, and showed some points of hemorrhage which 
were considered as a possible source of the irregular loss. A careful bimanual 
examination, however, revealed a small softish swelling in the right fornix, and it 
was decided to open the abdomen. On exploring the pelvic contents, one or two 
slight adhesions were found round the right fallopian tube, which was greatly 
enlarged ; it was deep purple in colour, and had a somewhat elastic feel. This tube 
and ovary were removed and the tube was opened immediately. As the naked-eye 
appearances were strongly suggestive of carcinoma, a panhysterectomy, with removal 
of the remaining tube and ovary, was carried out. There were no enlarged glands 
palpable in the iliac or pre-aortic groups. The gall-bladder contained calculi. 
Convalescence was interrupted by a small pulmonary embolus, but the patient was 
discharged on 14.12.35. 

Pathological report. (From Miss H. K. Whittingham, Pathologist to the South 
London Hospital for Women).—Naked eye: A small uterus with left tube and ovary 
attached. There is a small polyp in the cavity near the right cornu, otherwise the 
remaining endometrium is thin and smooth. A soft spherical mass about 14 in. in 
diameter forms the larger part of the right tube near the abdominal ostium. On 
section this mass was partly deep red, partly white, and appeared to be papilliferous 
in character. Microscopic: Sections of the tumour show the characteristics of a 
papillary carcinoma. There are many multinucleated cells, and cells of varying size 
and shape. Sections of the uterine wall show fibrosis of the musculature, and a 
fibromucous polyp of simple type. 

Remarks. 

Primary carcinoma of the fallopian tube is a comparatively rare disease. 
Quoting from Eden and Lockyer’s “ Gynecology ’’,) the first case was published 
by Orthmann in 1888, Doran brought the number up to 100 in 1910, and since 
then there have been about 50 more cases recorded. 

According to the above authority, while chorion-epithelioma has been recorded 
about 20 times, the most common type of growth is the adenocarcinoma, which is 
frequently bilateral. Malignant papilloma is thought to commence in a benign 
papilloma, which is the rarest type of tubal growth, only 17 cases having been 
recorded. Antecedent inflammation is said to be a predisposing factor. 

The interest of the case lies in its comparative rarity, its microscopic type, and 
the faci that although tubal carcinoma is said to be very malignant, the symptoms 
in the present case had existed for nine months, yet the growth had not penetrated 
the tube, or produced apparent glandular metastases, rather suggesting that here a 
benign papilloma may have undergone malignant change. There is, also, an 
antecedent history of possible tubal inflammation, namely the pelvic peritonitis 
many years before. 

Mr. CHASSAR Morr said that Miss Bloomfield’s account of a carcinoma of the fallopian 
tube was of considerable interest, particularly because it showed that malignant growth 
could reach some size without perforation of the thin tubal wall. He was reminded of a 
somewhat similar case with which he had dealt some years ago. The patient, aged 63, 
had for cwo years suffered from a blood-stained vaginal discharge. She had been curetted in 
another hospital without relief. A mass was felt in the pelvis, and the abdomen was 
therefore opened. The right tube was considerably distended in its middie and outer thirds, 


1 Eden and Leckyer’s ‘‘Gynexcology”. (4th Edition, published by Beckworth Whitehouse, London. 
1935.) 
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and was of a deep plum colour. While the tube was being freed from numerous old 
adhesions, the wall ruptured and papillomatous tissue escaped. The tube and uterus were 
removed, but the left tube, which was represented by a fibrous cord buried in very dense 
old adhesions, was cut across. Section of the tumour showed club-shaped villi covered with 
many layers of irregularly staining epithelial cells. In places the cells were irregularly 
massed without any attempt at gland formation. The patient was treated post-operatively 
by deep X-ray therapy. She remained in fairly good health for some months, but later 
developed symptoms referable to gall-stones, and a cholecystectomy was performed fourteen 
’ months after the original operation. During the Japarotomy it was found that there was a 
hard fixed mass in the pelvis, presumably a recurrence of the malignant condition. 


Three Cases of Tumour of the Uterus, Secondary to Cystic Ovarian 
Tumours.— ELIZABETH HuRDON, M.D. 

The three cases of uterine tumour secondary to cystic ovarian tumours are 
chiefly of interest from the point of view of the diagnosis and the effect of 
radiological treatment. In two of the cases the ovarian tumours were simple 
pseudomucinous cystadenomata; the third was a carcinomatous papillary serous 
cyst. All were admitted to the Marie Curie Hospital with a diagnosis of cancer of 
the uterus. 

The clinical notes were as follows :— 

Case I.—Mrs. C., aged 51, 2-para. Admitted 21.2.31. 

History.—Continuous profuse colourless discharge. 

Previous history.—Pseudomucinous cystadenomata of both ovaries, one removed 
in 1921, the other in 1927. 

Condition on examination.—When first seen there was a papillary mass 
projecting through a hole in the posterior fornix and involving the posterior surface 
of the cervix. There was also a large mass in the pouch of Douglas continuous 
with the vaginal tumour. On histological examination the biopsy material showed 
the typical appearance of a pseudomucinous ovarian cyst. Surgical operation was 
advised ; the pelvis was cleared out and subtotal hysterectomy was performed. The 
cervix was too firmly adherent to be easily removed. No further tumour deposits 
could be found and there was no evidence of pseudomyxoma peritonii. 

A year later the patient returned with the:same symptoms, and a large growth 
was found which involved the cervix and the right parametrium and had perforated 
the right fornix. 

Radium treatment was then carried out; tubes in tandem were embedded in the 
pelvic growth and plaques were applied to the vault of the vagina. We were 
doubtful as to the radio-sensitivity of the highly differentiated cylindrical epithelium, 
but biopsy material taken a week after the first application showed marked radiation 
effects. Therefore the radium treatment was continued. In a short time the 
tumour had entirely disappeared. A little later there was some interference with 
the functions of the right kidney, but this soon disappeared and the patient returned 
to her active life in India. Three years later a post-cricoid squamous carcinoma 
developed. An operation was performed, but the growth recurred and the patient 
died in August 1936. There was no recurrence of the pelvic tumour. Iam indebted 
to Mr. V. E. Negus for the later history of this patient, and for the slide of the 
squamous layer. 

Case II.—Mrs. B., aged 71, 7-para. Admitted 8.7.33. 

History.—Continuous profuse colourless discharge and diarrhea. 

Previous history.—A pseudomucinous cystadenoma of the ovary removed in 1928. 
The uterine discharge began three years later. In September 1931, a diagnostic 
curettage was done for carcinoma of the body. Pyometra was found, but the 
curettings were reported to be non-malignant. At that time the growth was 
confined to the body of the uterus. I saw the slides later and was of the opinion 
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that the curettings showed the same appearance as the growth found when the 
patient was admitted to the Marie Curie Hospital two years later. 

Condition on examination. — Profuse mucoid vaginal discharge and mucoid 
diarrhceea. The uterus was bulky and hard; a lobulated mass from the corpus 
projected from the cervix, and a larger mass projected through a hole into the rectum. 
The margins of the rectal fistula were thin and smooth, and a finger could be passed 
directly from the rectum through the lower segment of the uterus into the cervix. The 
upper two-thirds of the uterine cavity were blocked by the dense growth. There 
was no escape of fecal matter through the fistula, which was covered by the growth. 
Biopsy material from the uterine and rectal growths showed an adenomatous tumour 
having a cellular fibrous stroma and high cylindrical epithelium, with basal nuclei 
and transparent cytoplasm characteristic of the epithelium of pseudomucinous cysts 
of the ovary. The epithelial cells also, of course, resemble the mucous cells of the 
cervix and rectum. 

The case was not suitable for radium therapy and X-ray therapy was not 
then available. Surgery was considered, but the patient's general condition was 
unsatisfactory. A few months later she began to go downhill, a vesico-uterine 
fistula developed and feces passed through the rectal fistula. She died the following 
year. There was no autopsy. 


Case III.—Mrs. A., aged 71, O-para. Admitted 6.1.36. 

History.—Metrorrhagia and abdominal pain. 

Previous history.—A malignant papillomatous serous cyst was removed 
December 1933. Eight months later curettage for metrorrhagia. The curettage 
was repeated in two months’ time and again a year later. The pathological diagnosis 
each time was  non-malignant.’’ This diagnosis was revised later. The last 
curetting was followed by a high temperature and the sudden development of a 
suprapubic swelling. This was incised, but instead of the expected abscess, a friable 
papillary tumour was found and was removed extraperitoneally. Two months later 
the patient was referred for radiotherapy. 

Condition on examination.—There was a shallow depressed sinus at the site of 
the abdominal incision and considerable induration of the surrounding tissues. The 
uterus was bulky and its mobility restricted. Curettings consisted of detritus and 
fragments of a papillary cystic glandular growth. This had a delicate stroma and 
columnar epithelium which showed evidence of malignancy, apparently of a rather 
low grade. Histological examination of the abdominal tumour showed the same 
general structure, also a definite tendency to form thin-walled cysts. 

The patient was treated by intracavitary radium and X-ray therapy given by the 
Coutard technique. She still complains of abdominal pain but nothing abnormal 
can be found on examination. The pain may be due to adhesions, but the 
possibility of abdominal metastases cannot be overlooked. 


It is well known that pseudomucinous ovarian cysts may, through a gross 
rupture, or even by way of microscopic perforations, distribute their contents 
throughout the peritoneal cavity and give rise to the condition known as pseudo- 
myxoma peritonii. Local recurrences, however, which develop several years after 
the cyst has been removed, and which exhibit invasive tendencies, appear to be 
infrequent. The invasive character of these recurrent tumours is very similar to 
that of endometriosis. The second case reported here is clinically similar to a case 
of endometriosis which we have recently treated by X-rays. In this case also there 
were lobulated masses projecting into the vagina and rectum. The patient, 
however, was young, there was hemorrhage from the vagina and rectum instead 
of a mucoid discharge, and the histological appearance of the growth was 
characteristic of endometriosis. There seems to be a common biological factor 
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underlying the continued invasive growth of both these types oi histologically 
innocent tumours. 

None of these cases showed any peritoneal implantations and there was no 
ascites. 

Uterine carcinoma, secondary to a malignant ovarian cyst is, of course, not 
uncommon. Probably the invasion of the uterus may occur in different ways—for 
example, by way of the fallopian tubes, through the broad ligaments, or by con- 
tiguity directly through the uterine walls. In the present case there has been some 
question as to whether the tumour originated in the uterus or the ovary. It seems 
to me that the clinical history, together with the microscopic appearance of the 
growth, indicates an ovarian origin. 


Mr. JAMES WYATT introduced Dr. A. H. JACOBS, who showed an interesting 
and entertaining film of the progress of Jubilee, the chimpanzee, born in 1935, at 
the London Zoological Gardens. 
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Ecological Outlook on Epidemiology 


PRESIDENT’S ADDRESS 
By SHELDON F. DupDLey, O.B.E., R.N. 


EcoLoGy is generally defined as the study of the relationship between the 
various living organisms in an environment and of their reactions to their animate 
and inanimate surroundings. Bews (1935) in an interesting book called “ Human 
Ecology”’ says that environment, function, and organism are a fundamental 
biological triad which must be studied as one complete whole, and this study is 
essentially what we mean by ecology”. In this sense ecology is rather a point 
of view or attitude of mind than a definable science. Indeed all biological 
phenomena can be regarded from the wide holistic or ecological aspect in addition 
to the limited viewpoint of the super-specialist. The biochemist, for example, as 
he racks his brains to devise some process which will help him to arrive at the 
structural formula of a new compound that he has isolated from an animal’s body, is 
thinking as a chemist pure and simple. When he reflects on how the properties of 
his new compound helps the animal in its struggles with the environment and other 
animals, he is thinking ecologically. 

Owing to the ever-increasing accumulation of facts, and the ever-growing 
unwieldiness of scientific literature, it becomes more and more difficult to maintain 
an ecological outlook on one’s work, and the would-be research worker, consciously 
or unconsciously, often gives up the attempt, and thinks it unprofitable to venture a 
serious opinion on any scientific subject outside his own specialty. Nevertheless 
I cannot but agree with Johan Hjort (1920) who says: “ Sooner or later every 
student of natural history must face and try to solve the great problem of how to 
orient his own particular branch of science with respect to the principles of science 
in general.” 

Epidemiology, especially, has to draw on the data and use the methods of many 
other sciences, and the epidemiologist has to try to keep all the factors involved in 
the origin and distribution of epidemic and endemic disease in view at the same time, 
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and take care that each factor is seen in proper perspective. In fact scientific 
epidemiology is medical ecology. 

Every disezse and epidemic is a complex of numerous variable factors. It is not 
strictly true to say that a specific case of pneumonia was caused by a chill, or that 
one of typhoid fever was due to eating oysters—even could it be known that but for 
the chill or the oysters no illness would have materialized. We know that no 
illness could have arisen had not the specific germs been present and the patient's 
anti-microbic resistance been low enough to permit of the germs’ invasion. 
Similarly all epidemics are caused equally by the type and distribution of the whole 
parasitic fauna and flora, by the type and distribution of the various orders of 
host-resistance to the said parasitic flora and fauna, and by the prevailing environ- 
mental conditions, such as the density and motion of the population, the weather 
and the food supply. These environmental conditions are secondary factors which 
act by modifying the mutual reactions of the primary factors—to wit, parasitic 
invasiveness and host-resistance. According to time and place, similar epidemics 
may be mainly originated by changes in dissimilar factors. At one time a drop in 
host-resistance may be the main factor involved, at another time it may be a rise 
in parasitic virulence, while at yet another time or place there may be little change 
in herd-immunity or parasitic quality, but a similar exacerbation of disease may 
be caused by a spell of bad weather favouring microbic transmission or by a famine 
lowering the non-specific resistance of the population to parasitic attack. 


THE MEASUREMENT OF EPIDEMIC FACTORS 


A really scientific description of an epidemic would involve our being able to 
measure quantitatively all the causative factors and their rate of change. Hopeless 
as this may appear in our present state of knowledge, there is no need for absolute 
despair. <A start has been made in estimating the relative weight of some of the 
factors which determine epidemics. In the case of diphtheria and scarlet-fever, for 
example, herd-immunity can be gauged by Schick and Dick test frequencies. By 
the use of animal-protection tests, it is possible to discover the geographical, social 
and age distribution of immunity to many virus diseases, and in malaria, spleen 
rates can be used as an index of local herd-immunity. The virulence of many 
human specific parasites can be measured on laboratory animals and is often found 
to be a reliable index of their power to damage human beings. In this way 
differences in the laboratory virulence of different strains of the pneumococcus, 
dysentery bacillus and salmonella bacteria are found to be associated with the type 
of epidemic they may produce in man. 

Many environmental factors—besides mere atmospheric changes in temperature, 
humidity, pressure and so forth—are measurable. For example, population density 
may be given as numbers per square mile, floor-space per inhabitant of a dormitory, 
or number of individuals per room, &c. The Registrar-General’s Statistical Reports 
show how the incidence of infectious diseases such as cerebrospinal fever and 
pulmonary tuberculosis generally increase with number per room, but there are 
many intriguing exceptions to the rule. Another environmental factor, which must 
have increasing weight in these days of travel and rush, is what Stocks has called 
the “circulation factor”. This factor depends on the amount, range and type 
of movement and intermixing among the individuals in the herd, and on the 
amount of migration into and out of the community. This factor, so far, baffles 
all attempts to measure it, but one sub-factor in the circulation factor can be 
estimated, namely, the rate at which fresh members enter and leave a herd. Of 
this I will speak later. 

Food and water-supply are still of paramount importance as vehicles of infection 
in backward countries, and, to our shame, milk is still an important source of 
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tuberculosis and other diseases in England, as witness the recent epidemic of typhoid 
fever in Bournemouth. I do not want to dwell on sanitation to-day, but the 
importance of defective sanitation in medical ecology, even in the most progressive 
of countries, must never be forgotten. 

Food, or rather lack of it, and defective dietaries, are believed by some authorities 
to lower herd-immunity to infectious diseases. Attempts to measure the relative 
degree of herd-malnutrition in different places and among social classes have been 
made by taking censuses of the family budgets, or noting the incidents of known 
deficiency diseases, such as rickets, anzemia, or dental caries. In this connexion a 
pretty method of measuring vitamin A deficiency is instructive. Wald (1934) has 
shown that vitamin A is an essential constituent of the visual purple of the retina 
and the vitamin is therefore necessary for normal night vision by the dark-adapted 
eye. Jeans and Zentmire (1934) have used this discovery to estimate the amount 
of latent vitamin A deficiency in groups of children. They devised apparatus for 
measuring a subject's capacity for seeing dim lights in a dark room. It was found 
that children who were suffering from night-blindness were promptly cured by the 
administration of vitamin A. Hence the frequency of night-blindness could be 
used as a measure of the degree of latent vitamin deficiency in the herd. 

The medical and agricultural entomologist have realized the importance of 
ecology to a greater extent than any other class of zoologist. The ecology of insect 
and other vectors of disease is too big a subject to do more than mention here, and 
moreover I have touched on it elsewhere (Dudley, 1934). It may be pointed out, 
however, that all the various factors which operate in the one host—man, also operate 
in the other hosts—mosquito, tick, snail, kc. That is to say, the whole epidemic or 
disease complex is complicated by having to take into consideration the density, 
resistances, incidence of infection, circulation factor, malnutrition, &c., of both the 
intermediate and the definitive host—man is as much the vector of mosquito malaria 
as the mosquito is the carrier of human malaria. 

To conclude: In spite of the great difficulties in the way of satisfactorily 
describing any epidemic, many of the factors which determine the distribution and 
type of infectious disease in the community are less imponderable and easier to 
measure than they were at the beginning of the century. 


NATURAL ACTIVE IMMUNIZATION 


On the first occasion on which I had the privilege of addressing this Section 
(Dudley, 1929), the fact was stressed that man and other animals adapt themselves 
to the pathogenic microbes in their environment by acquiring a specific immunity to 
each species of potentially pathogenic microbe with which they make contacts. 
According to the kind of microbe and other circumstances, the process of acquiring 
immunity may be accompanied by a more or less severe reaction which we recognize 
as a specific infectious disease, or, in many bacterial and virus infections, immunity 
is, more often than not, acquired by latent infection without any recognizable signs 
of disease. Clinical disease or patent infection may be called patent immunization ; 
subclinical, carrier, inapparent, or latent infection is also the process of latent 
immunization. The two together comprise natural active immunization. I make 
no excuse for again harping on this subject because it is still far from being generally 
appreciated that natural active immunization is the most important host or human 
factor in the evolution and decline of epidemics and in the distribution and severity 
of all infectious diseases. 

In certain infections, under conditions when latent immunization predominates 
over patent or symptomatic immunization, the process not only produces and 
increases herd-immunity without evidence of the fact, but may be necessary to 
prevent those already immune from losing their acquired resistance to clinical attacks. 
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Moreover, the absence or relative infrequency of any patent or latent infections in a 
community may allow the herd-immunity to decline to a dangerous level without 
any warning. Hence a certain amount of continuous latent immunization is 
necessary for the maintenance of the herd’s immunity. Briefly, the rate of 
acquiring or losing specific herd-immunity is determined by the intensity of the 
immunizing influences in the environment. 

As with specific acquired immunity, true natural genetic resistance to parasitic 
invasion must be very variable from individual to individual; but, in contrast to 
acquired herd-immunity, racial or genetic herd-immunity must remain relatively 
constant in communities where mating is at random. 

One of the chief defences against microbes is natural genetic immunizability, 
which is the facility of acquiring specific immunity should the environmental 
conditions at any time require it. In the case of diphtheria, although immunizability, 
as represented by the capacity to produce diphtheria antitoxin after injections of 
diphtheria prophylactics, is extraordinarily variable, yet I never found an individual 
in whom such a capacity was altogether lacking. It may be assumed, therefore, 
that everyone has the power of making diphtheria antitoxin. Nevertheless, in 
the more sheltered social classes, or in areas which are uninhabited by C. diphtheriz, 
the majority of the members of a community may go through their lives without 
ever having had need to exercise their natural genetic immunizability against 
diphtheria. 

The matter is still further complicated by the fact that immunizability itself can 
be increased by appropriate stimuli and thus become partly a hereditary innate, and 
partly an acquired potentiality. It is a general immunologica! law that subjects 
that have had a dose or two of antigen, short of producing the homologous antibody, 
or who, having once possessed the said antibody, have subsequently lost it, will for 
ever after respond more rapidly and extensively to minimal doses of the same 
antigen. This is Glenny’s well-established “law of primary and_ secondary 
stimuli’’ which holds good for natural active immunization in the field as well as 
for artificial immunization in the clinic or laboratory, The fact that specific 
immunity could be acquired latently by environmental stimuli of the right sort was 
proved experimentally, as regards natural human diphtheria antitoxin, for the first 
time at Greenwich (vide Dudley, 1922). At that time the theory of latent 
immunization received considerable opposition, and many preferred the hypothesis 
that natural immune-bodies and protective substances appeared in the blood as a 
hereditary genetic growth phenomenon—a ripening of the blood-serum, as the 
Germans term it. Although it is logically impossible to prove an absolute negative 
and dogmatically to declare that specific antibodies, as such, never appear as a 
purely genetic character, yet, as time passes, the assumption that specific antibodies 
are only stimulated by their homologous specific antigens is proving to be a 
valuable working hypothesis for discovering the presence and distribution of many 
bacterial and vira! agents of disease in human populations. 

To-day, the finding of antitoxins, protective substances, or other antibodies, in 
the serum of an individual is generally accepted as valid evidence that the said 
individual was at some time in his life patently or latently infected by the 
homologous micro-organisms. As an example we may take what is perhaps the 
most startling and unexpected discovery in modern medical ecology. By means of 
the mouse-protection test yellow fever immunes were discovered in the wilds of 
South America. This discovery in turn confirmed the fact that yellow fever exists 
as an endemic jungle fever. This type of the disease is spread by wild species of 
mosquitoes in areas where the domesticated Aedes xgypti, which was previously 
supposed to be the only vector of yellow fever, does not exist. Moreover, it is 
evident that there must be a reservoir for the virus in some species of monkey or 
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other wild animal, as otherwise the virus would be unable to maintain its existence 
in districts so sparely populated by Homo sapiens. As Soper (1936), who gives a 
good summary of this work, says: “The epidemiology of yellow fever was, during 
many years and until quite recently, one of the best examples of a closed argument 
in all medicine”. The belief that there was only one specific insect vector which 
occupied one very restricted niche—the domestic water vessels—the permanence 
of the immunity conveyed by an attack of yellow fever, the apparent rarity of 
non-symptomatic infections, and lastly, the dramatic success of preventive measures 
based on these premises, made most people confident that there was nothing more 
of any consequence to be learnt about the epidemiology of yellow fever. 
Nevertheless, some of the epidemic and clinical characters of yellow fever had 
always raised doubts in my mind if the above really did tell the whole story. There 
were the unexpected reappearances of yellow fever after its successful irradication 
from South American towns and reports of sporadic cases of supposed yellow fever 
from regions in which dedes xgypti had not yet been found. Moreover, the very 
short period during which a human yellow fever patient can infect mosquitoes, 
combined with a very high ease fatality or a life-long immunity, always made me 
feel suspicious that there must be some undiscovered reservoir of the virus in order 
to explain how it was that natural selection had not eliminated yellow fever from 
the New World long ago. 

In connexion with this subject, last year (Dudley 1935) I used rabies as an 
example of a supervirulent disease which should have been eliminated by natural 
selection long ago, unless there exists a reservoir for the rabies virus among some 
wild animal species in which rabies can cause carriers or mild chronic infections. 
In the peculiar epidemic of rabies in Trinidad which was spread by rapid vampire 
bats, it has now been shown that the bat itself could serve as reservoir for the 
rabies virus, since De Verteuil and Urich (1936) report that bats have remained 
active and infective carriers of rabies for over five months. 


PREMUNITION 


Before leaving the subject of herd-immunity another host-parasite relationship 
should be mentioned. There are many diseases which Sergeant and Parrot (1935) 
have classed together as ‘‘ maladies 4 prémunition”’. This class of infections are 
characterized by having long periods of latency, either as incubation periods, long 
periods of remission between attacks, months or years of convalescent carrier state, 
or carrier infection only. During the periods of latency the hosts are completely 
immune to superinfection by the same species of parasite, even if attacked by more 
virulent strains of that species. This characteristic has been used to protect 
domestic herds and animals. For example, naturally contracted piroplasmosis of cattle 
in North Africa is invariably fatal, but the cattle can be protected by inoculating 
them with an attenuated strain of the causative organism which produces a more or 
less chronic latent infection. The second characteristic of “ maladies & prémunition”’ 
is that, once cured, the host immediately returns to his original degree of susceptibility, 
and is just as liable to infection as he ever was. 

This class of disease includes many protozoal and spirochetal infections. In 
general the production by protozoa and spironemes of definite specific antibodies, 
or permanent protective adaptations in the host, is either non-proven or feeble and 
transitory as compared with many of the bacteria and most of the viruses. Among 
human diseases malaria and syphilis are the most important premunizing diseases. 
Some syphilologists, for example, state that the only certain test for cure for syphilis 
is a proved reinfection. In the premunity-state, immunity to symptomatic illness is 
only purchased at the expense of a continuous sub-clinical infection, and therefore 
all the immunes in the herd remain as potential sources of infection for the 
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susceptibles. From a parasites point of view premunity would appear a more 
satisfactory arrangement than the permanent immunity to latent, as well as patent, 
infection produced by such a disease as yellow fever, in which, after a short acute 
illness, the parasite is destroyed and the host for ever after is useless to the parasitic 
species. Diseases like diphtheria or poliomyelitis exhibit an intermediate host- 
parasite relationship between premunity and complete immunity to reinfection, in 
that, on a first attack by this class of parasite, although the host rapidly develops a 
more or less permanent resistence to patent or symptomatic reinfection, yet he is 
still susceptible to carrier or latent infection, and thus remains a useful inhabitable 
host for the parasitic species in question. 


DENSITY AND RATE OF CHANGE OF POPULATION 


Since Farr’s time the density of the population has been recognized as an 
important environmental factor in determining the amount of infectious disease in a 
community. Nevertheless, unless the relative weight of the other factors which 
influence morbidity in the community is known and, more especially, the intensity 
of natural immunization in the herd, the association of population density and 
infectious disease will present many strange anomalies. Exceptions to the density 
“law” are often found when urban and rural morbidities are'‘compared. Very often 
the incidence—and, what is more important, the severity—of an infectious disease is 
at times greater in sparsely populated districts than in the overcrowded cities. 
This anomaly is largely explained by the scarcity or absence of infection in the 
country for long periods resulting in a low intensity of natural immunization, so 
that, when virulent or epidemic strains of a specific infection do gain a footing, 
they cause a greater proportion of severe and patent infections in the country than 
in the town, where mild and latent infections more often predominate. This 
inference is supported by the low Schick and Dick test frequencies so characteristic 
of rural as compared with urban communities. The morbidity and severity of 
disease in town and country should also be considered in relation to Burnet’s law 
(vide infra). This is also probably why the weedy cockney recruit often stands 
up better to the bacterial environment of the fighting services than the hearty, 
well-nourished countryman. In fact in the Navy, the fishermen reservists from 
the distant Hebrides and north of Scotland are notorious for “ going sick”, 
during their periods of training in the south, with measles and other common 
childish ailments. 

In the Service training establishments there is a high incidence of common minor 
respiratory infections which are entered in the sick records as tonsillitis, chills, 
influenza, catarrh, and so forth. These minor infections generally increase with 
population density. What is more important, however, is that the proportion of 
such minor infections, to be followed by the major complications—otitis media, 
pneumonia, and acute rheumatism—becomes much higher as the population density 
increases. Glover (1932) has noted the same phenomenon outside the services, 
and he considers that the relatively greater frequency of these serious complications 
is the most significant and alarming indication of overcrowding. At first I was of 
opinion that the high incidence of disease in the Service depots was due to over- 
crowding pure and simple. In public schools, the incidence of minor infections, 
and still more of their serious sequele# as mentioned above, is very much lower 
than among Service recruits. It was assumed that this must be because the public- 
school boy was given more spacious accommodation, but when the matter was 
looked into it was found that the training establishments gave as much space per 
boy as in certain public schools whose morbidity was not exceptional. Public- 
school boys should be more susceptible to infection in general than Service recruits 
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who, being older, and coming from a less sheltered class, have been exposed for a 
longer time to immunizing influences of a more intense nature. Differences in 
population density are therefore inadequate tc explain the differences in the morbidity 
of the two classes. Although there are many differences in the life and habits of 
public-school boys and recruits, yet the only one whose weight seems to be great 
enough to account for the excess of morbidity in the training establishments is the 
difference in the rate of change of population. 

The more rapidly recruits pass through a training establishment—or, what is the 
same thing, the shorter the period of training—the population density remaining 
constant, the greater is the incidence of all infectious diseases. Also it may be 
remarked that injuries and accidents increase with the rate of change of population 
for practically the same reason as do diseases. Recruits on joining the Services have 
to learn to manipulate all sorts of apparatus and machinery and to perform unfamiliar 
physical exercises, and, until their neuro-muscular co-ordination mechanisms are 
adapted to the Service environment, the accident-rate of trainees is high compared 
with that of trained men. 

Similarly, the reticulo-endothelial system and other tissues responsible for 
resisting parasitic attack have to be educated to deal with the pathogenic micro- 
organisms which they meet under the conditions of close living inseparable from 
Service life. This adaptation is accompanied by a great exacerbation in the morbidity 
of all kinds of infections—a phenomenon which I eall “the recruits’ epidemic,” 
Adaptation to the naval bacterial environment takes place pretty quickly, because, 
within two years of entry, the incidence of most diseases among trained sailors who 
have passed through the recruits’ epidemic is, as far as the available statistics go, less 
than among adults of similar age and class ashore, although by force of circumstances 
the sailors -live under conditions which, according to the latest standards for 
dwellings ashore, would be considered gross overcrowding. The chief factor which 
determines the differential morbidity of infectious disease in training ships, public 
schools, and other institutions appears to be the rate at which fresh susceptibles 
are added to the community. This factor varies directly with the rate of change of 
population and inversely with the herd-immunity of the new additions to the 
population. In the boys’ naval training establishments the period of training may be 
less than a year which is only a fifth or a sixth of the time a boy stops in a public 
school. The much greater rate of change of population among the naval boys should 
outweigh the lower herd-immunity of the public-school boys, and should make the 
rate of addition of susceptibles to the training establishments greater than in the 
public schools. This hypothesis receives support from work by Topley, Greenwood 
and others on experimental epidemics among mice which prove the importance of the 
rate of the addition of fresh susceptibles in determining the mortality rate in herds 
of mice. In the population at large, outside the Services, the recruits are the newborn 
infants. In this connexion I have been struck by the fact that in the dense 
urban populations that exist in some foreign countries, as for instance Canton city in 
China, or the urban areas of Malta, the prevalence of acute infectious disease is so 
much smaller than the density of the population and low standards of hygiene and 
living would lead one to expect, as far as can be judged from the cases admitted to 
hospitals and the amount of sickness among the native employees of the Admiralty 
and other bodies. But in these environments the infantile mortality and loss of 
child life are truly colossal. This mortality is analogous to the “‘ recruits’ epidemic” 
and is perhaps the price which the adult population pays for its relative immunity. 
Here, however, we are dealing with the general biological law that the struggle to 
survive is always most intense among the immature members of the species, whether 
these are the seedlings in the forest, the tadpoles in the pond, or the babies in 
the slum. 
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MALNUTRITION AND INFECTIOUS DISEASE 

Malnutrition bulks large in the Press to-day and some enthusiasts apparently 
believe that a great improvement in the public health would take place if everyone 
was supplied with and compelled to use a scientific diet. It is rather a strange 
thing that so little is really known about the effects of herd-malnutrition on the 
morbidity of infectious diseases, seeing that the two fundamental physiological needs 
for the existence of any species are adequate nutrition and reproduction, and that of 
the two the former is the more urgent, since a species can exist for a generation or 
two without propagating itself, but cannot exist for a week or two without eating. 
Cathcart (1935), as a physiologist, says: ‘The principal benefit accruing from 
dietary improvement lies, possibly, in increased resistance to the ravages of disease. 
I do not believe, however, that the incidence of diseases like scarlet fever, 
diphtheria, measles, &c., will be reduced ”—which would seem to imply that improved 
nutrition would not affect epidemic infections but would diminish the amount of 
non-infectious conditions. Mellanby (1934) believes that definite vitamin lack is a 
potent factor in lowering the resistance to pyogenic and respiratory infections, and 
McCarrison (1936) states that gastro-intestinal infections are largely caused by 
faulty diets. Topley, Greenwood, Hill, and Wilson (1936) were unable to find any 
significant differences in the experimental epidemic mortality among the herds of 
mice fed on adequate and deficient diets. Robert Hutchison (1936), as a clinician, 
is of opinion that there is only one disease (tuberculosis) in which it is certainly 
true that resistance is increased by improved nutrition. Hutchison clarifies the 
subject by distinguishing between under-nutrition or deficient calories, and mal- 
nutrition which is due to vitamin or other deficiency in the diet. He also issues a 
timely caution that over-nutrition is perhaps as great a cause of illness as mal- 
nutrition, and we are already hearing of disorders attributed to hypervitaminosis. 
Finally Friend (1936) found no convincing changes in the morbidity of infectious 
disease before and after improving the diet of the Christ’s Hospital schoolboys. 

If we turn back for a moment to the problem of the differential morbidity of 
naval recruits and public-school boys, the above evidence makes it scarcely possible 
to attribute, as has been done, the excess of morbidity among the former to an 
undiscovered defect in the diet. To-day all Service diets are most carefully 
scrutinized to see that they fulfil modern requirements as regards quality. As 
regards quantity, the energy value of the diet given to naval boy seamen is over 
4,000 calories. After Dr. Hutchison’s warning it would appear easier to attribute 
any ill-health among boy seamen to overfeeding rather than to malnutrition ! 

It is fair to conclude that under-nutrition or mal-nutrition, short of real 
starvation and gross vitamin or other deficiency, cannot be a factor of much 
significance in the incidence of most acute bacterial and virus infections in England, 
which comparative statistics show is relatively the best-fed nation in Europe. In 
the case of epidemics of protozoal disease among poorly fed natives abroad mal- 
nutrition may be an important factor, and epidemics of this nature are often 
associated with famines. In tuberculosis, everywhere, under-nutrition has a 
malignant influence on the origin and course of the disease. 


PARASITIC VARIATION 


The last problem which I want to discuss is how far does microbic variation, 
within a so-called species of pathogenic organism, effect the incidence and characters 
of a specific herd-infection. In the earliest days of bacteriology Pasteur surmised 
that variations in epidemic phenomena might be caused by changes in the causative 
microbes. Then came the great advances in immunology which led to the realization 
of the wide range of variation in natural and acquired resistance to infection. This, 
and the apparent immutability of bacterial species, according to the coarse laboratory 





9 Section of Epidemiology and State Medicine 6: 


technique of early days, supported the hypothesis that variations in host-resistance 
were a more potent and frequent cause of epidemic phenomena than variations in 
parasitic character—the soil was more important than the seed in determining what 
crop of sickness would be reaped. 

The difficulty of being sure that bacterial variation is the main cause of observed 
differences in either sick individuals or herds is indeed great. It is impossible to say 
to what degree any differences in the clinical features of same specific illness which 
are exhibited by two patients are determined by variations in the biochemical 
characters, dosage, and mode of entry of the infecting organism, or by variations in 
the immunity reactions, behaviour, and treatment of the two patients, or by 
variations in the physical environment which each patient and his parasites happen 
to occupy. The mere cataloguing of these variables, all of which have more or less 
influence in painting the clinical picture of an illness, makes evident the complexity 
of the problem and the necessity of using the utmost caution in attributing variations 
in the clinical picture to correlated variations in the physiological characters of 
bacteria. 

f CLINICAL PICTURE AND BACTERIAL TYPE 

In the case of epidemics and groups of patients the problem becomes statistical 
and more hopeful of solution. It is tolerably certain that changes in the morbidity, 
fatality, and clinical type of a disease, which happen from time to time and from 
place to place, often depend largely on the predominance of different strains or variants 
of the specific pathogenic organism. Perhaps the best-established instance of this is the 
difference in the case fatality caused by the serological types of the pneumococcus. 
Should an individual succumb to a Type I pneumonia while the patient in the next 
bed survives a Type III infection, we should be wrong to infer that the Type I 
pneumococcus was the more virulent organism ; because we know, if a large enough 
series of pneumonia cases are collected at random, that the case fatality will be much 
larger among the sub-group of patients suffering from Type III pneumonia than 
among the sub-group suffering from the Type I infection. From this and other 
evidence it is a legitimate inference that, were it possible to hold constant antibacterial 
resistance and all other factors, Streptococcus pnewmonix Type III would always 
produce a more serious illness than S. pnewmonixw Type I. Therefore differences in 
the frequency distribution of the serological types of pneumococcus largely determine 
the clinical type and fatality of pneumonia outbreaks. Diphtheria is also a disease 
whose clinical and epidemic character is to a large extent determined by the 
prevailing types of the diphtheria bacillus. Diphtheria is also responsible for the 
concept that there are epidemic and endemic strains of specific bacteria. The 
epidemic strains of C. diphtheria, in addition to producing more extensive and severe 
outbreaks, tend to cause much higher carrier rates than the common endemic 
variants. A strange anomalous character of the epidemic diphtheria bacilli which 
had invaded a certain naval school was their ability of causing latent carrier infection 
in certain Schick-susceptible subjects without stimulating the appearance of antitoxin 
in their blood. Such subjects must therefore have had some line of defence against 
diphtheria bacilli other than circulating diphtheria antitoxin. Also these epidemic 
types of diphtheria bacilli must have been poor latent immunizers, compared with 
the endemic type where the co-existence of the carrier state and a positive Schick 
reaction was almost unheard of. This inference that some epidemic diphtheria 
bacilli were poor antigens as regards the stimulation of human diphtheria antitoxin 
was supported by the observation that subjects who had been naturally or artificially 
immunized lost their Schick immunity more frequently when the epidemic “ gravis ” 
C. diphtheriz was predominant than when the endemic “ mitis’ C. diphtheri# was 
the prevalent cause of latent infections. It would seem therefore the greater 
virulence or invasiveness of some epidemic types of diphtheria bacilli must depend 
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on a character other than the possession of a greater toxigenicity (vide Dudley, May, 
and O’Flynn, 1935). 


PARASITIC MUTATION: A CAUSE OF EPIDEMICS 


No one, however, now denies that many epidemic phenomena are the result of 
changes in the predominance of the several variants of the same named species of 
organism. This is a truism which must be kept distinct from the exceedingly 
difficult problem: How far are these numerous variants, types, groups, and strains 
of a so-called species of micro-organism constant and immutable, or how often and 
under what circumstances is one variant transformed into another? In the 
laboratory numerous variations or mutations can be induced deliberately, as well as 
happen by chance, in pure cultures of micro-organisms, but there is little reliable 
evidence from the human field that the characters of an epidemic, its origin, course, 
or subsidence are intluenced by direct mutations or continuous gradual variation of 
the responsible micro-organisms. This lack of direct evidence from the field of 
epidemiology is not surprising when we consider the difficulties of proving that a 
change in the parasitic herd inhabiting the host herd is the result of a mutation 
rather than due to the introduction of fresh varieties of parasite from outside the 
herd. From this point of view, Topley and his colleagues (1936) description of the 
origin of a new strain of Bact. aertrycke is of fundamental significance to the medical 
ecologist. This new bacterial mutation had a lower virulence, or power of damaging 
its host, but possessed an infectivity, or facility of infecting fresh hosts, of a far 
higher order than the parent strain of Bact. aertrycke. The observation is therefore 
of double interest, as it shows that parasitic virulence, though usually increasing with 
infectivity, does not of necessity always do so. 

The best evidence from human sources that direct variation of a parasite species 
may be the primary cause of an epidemic is supplied by observations which 
have been made on malaria—the only disease commonly employed as a 
therapeutic agent. Malaria is the one disease therefore in which man can be used 
legitimately as an experimental animal. James, Nicol, and Shute (1936) by taking 
advantage of this fact were able greatly to increase the virulence—or “ physical 
vigour and vitality’’ as they prefer to call it—of a benign tertian strain which was of 
ordinary virulence when at first isolated. After the exaltation of its virulence the 
sexual forms of this parasite appeared earlier, and in far greater numbers, in the 
blood of the patients who were artificially infected with it. The mosquitoes which 
were fed on these patients became more heavily infected than normally and passed 
on this hypervirulent strain of parasite in larger doses, and for a longer time, than 
was the case with insects fed on ordinary cases of benign tertian malaria. James 
shows that the case fatality, temperature charts, and blood picture of malaria 
produced artificially in England by his hypervirulent parasite corresponds closely 
with the same characters as those exhibited by the cases of “epidemic” malaria in 
the 1934-35 Ceylon outbreak, and he is of opinion that the primary cause of great 
malaria outbreaks is the change in the character of the parasite—that is to say the 
direct mutation of “endemic” into “epidemic” strains of the causative micro- 
organism. In order to produce a great pandemic of malaria it appears essential 
that this primary factor should coincide with a superabundance of the mosquito 
vector and a low degree of herd-immunity, as indicated by a low spleen rate in the 
population. Gill (1936), on the other hand, thinks that these big malaria epidemics 
start so suddenly and that cases appear simultaneously over such an extensive area, 
that their origin can only be explained by au “ epidemic of relapses’ which is in some 
way associated with a sudden rise in the atmospheric humidity. Gill supports his 
ingenious hypothesis with suggestive observations collected on the spot. However, 
the fact that when malaria becomes pandemic the mosquito vectors have escaped 
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their normal biological controls and are multiplying logarithmically at an excessive 
rate, so that there is everywhere a superabundance of female mosquitoes searching 
for blood—blood, which, if James is correct, contains a much greater concentration 
of gametocytes than usual—appears to account for the explosive nature for the 
Ceylon and other epidemics of malaria. However, until further data is at hand one 
must preserve an open mind as to which of these two hypotheses describes the 
facts most accurately. Very possibly, as so often is the case, both will be found to 
be partly true, and an exacerbation of the relapse rate to be yet another factor for 
consideration in the evolution of a malaria epidemic. 

One of the best examples of an epidemic which almost certainly arose by an 
alteration in the characters of the causative bacterium, is to be found in the old 
naval records of sickness (Dudley, 1931). In 1860 there was recorded a unique and 
unprecedented epidemic of pulmonary disease from the Mediterranean Station 
chiefly confined to one ship which returned 219 men diagnosed as cases of “ phthisis’’ 
or cachexia pulmonis.” Only six of those patients died, a 3 per cent. fatality at a time 
when the case fatality in the Navy for true pulmonary tuberculosis was 50 per cent. 
Analysis of the sick records proved beyond any serious doubt that the vast majority 
were cases of pulmonary undulant fever. It is also more than probable that the 
strain of Brucella involved had acquired the faculty of spreading from man to man 
by droplet infection without the intermediary of the goat. This attempt of Brucella 
melitensis, a specific parasite of the goat, to establish itself as a dreplet-borne 
infection of the foreign host-species—man—shows how new diseases may arise from 
the successful attempts of suitable variants of the specific parasites of one host- 
species to adapt themselves to the conditions of life in another host- species. 


PARASITIC ABERRANCY AND NEW DISEASES 


As I mentioned last year, Theobald Smith actually suggested that most epidemics 
were caused in the above way, by aberrant parasites. Burnet (1936) describes 
another good example of this phenomenon in psittacosis. The virus of this disease 
may remain completely latent in certain species of Australian parrots, causing, to 
use Burnet’s own expression, an “ unapparent infection,” while in other species of 
the same order of birds the psittacosis virus will cause illnesses of all degrees of 
severity. Further, latent bird infections at times cause outbreaks of severe psitta- 
cosis in man, though long periods may pass when, for some unknown reason, human 
beings escape attack, in spite of the presence of infected birds. 

Burnet also believes “that all enidemiological problems can be most profitably 
studied along ecological lines’ and he illustrates his thesis with many interesting 
observations on the virus disorders. He divides virus diseases into first, an 
endemic class, such as poliomyelitis in America and yellow fever in Central 
West Africa, and secondly, into “new” or freshlv imported diseases, as the 1933 
epidemic of encephalitis in St. Louis and the 1929 outbreak of poliomyelitis in 
New Guinea. 

In endemic areas the virus is ubiquitous and infects the infants and young 
children, causing, in the majority of subjects, unapparent, or very mild, clinical 
infections, followed by a specific immunity which lasts throughout adult life. 
In the “new”, or freshly-introduced, class of virus diseases, the brunt of the 
epidemic falls on the adult members of the herd, and the infants and the very young 
appear to be relatively non-susceptible. This relative immunity of the young was 
well demonstrated in the St. Louis epidemic of encephalitis, which was undoubtedly 
a “new” human disease, whether due to mutation of an “ inapparent human virus 
or to an aberrant virus from another host-species, no one can tell. The clinical 
features and serological characters of the virus distinguished the St. Louis outbreak 
from European encephalitis lethargica. The same relative immunity of the young 
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was well shown in the New Guinea epidemic of poliomyelitis, which was spreading 
on a virgin soil, and human psittacosis also attacks adults rather than children. 

An interesting example of a disease of unknown etiology exhibiting, in the same 
place but at different periods, both Burnet’s phases of a virus herd-infection, is 
acrodynia, which, according to Pehu (1934), first appeared in Paris as a “ new disease ” 
in 1827. Acrodynia has an unmistakable clinical picture, including among its chief 
symptoms acute pain and redness of the extremities limited by the ankles and 
wrists. Jts duration is about four months. On its first appearance acrodynia 
caused a fulminating epidemic of over 40,000 cases. It then attracted no attention 
for over seventy years. During this interval it is probable that the causative agent was 
perpetuated in the population as unapparent or unrecognizable, infections. Acrodynia 
reappeared in Paris in 1903 as a rare sporadic endemic. In the first and epidemic 
phase, adults suffered more frequently and more severely than children and the 
fatality was considerable. In the second and endemic phase acrodynia was a 
children’s disease with an insignificant case mortality. Acrodynia is thus a perfect 
illustration of “ Burnet’s law’’, in spite of the fact that a specific virus has yet to be 
found for it. 

In order to explain the age distribution in his two classes of virus infections, 
Burnet (1936) says that, “a relative non-susceptibility of infants is a clear adaptation 
to allow survival in the presence of pathogenic organisms, until specific adult 
immunity can be developed’’. Probably he is right, but, in accordance with the 
principles of natural selection, it is a little difficult to understand, either from the 
human or from the virus point of view, how infants came to be born immune, only 
to become susceptible later, unless they had the good fortune to replace their natural 
genetic immunity by an acquired specific immunity in early life. The whole subject 
of infantile non-susceptibility is most complex. There is the passive congenital 
immunity due to the transference of maternal antibodies via the placenta and the 
milk, in addition to the peculiar but well-confirmed insensitiveness or anergy (as the 
opposite of allergy) of the infant towards all sorts of substances—inorganic and 
organic poisons and irritants, as well as specific antigens. Therefore Burnet’s 
interesting theory merits a more detailed examination than I can give it here. 

The recent epoch-making work on the etiology of influenza illustrates some host- 
parasite relationships in which parasitic aberrancy or change of host, and parasitic 
variation or mutation may play an important part. 

Laidlaw (1935) in his Linacre lecture gave a summary of this work and pointed 
out how an American veterinary inspector, Koen, was so struck by the simultaneous 
appearance of human and swine influenza in 1918, and the similarity of their 
pathology, that he was sure that both host-species were suffering from the same 
specific infection. 

Within the last year or two many observations on the clinical and immunological 
affinities of human and swine influenza virus led Laidlaw to say: “It is exceedingly 
probable that the virus of swine influenza is really the virus of the great pandemic 
of 1918, adapted to the pig and persisting in that species ever since.’’ This inference 
receives support from Shope (1936) and others who have shown that the serum of 
most human adults will neutralize the swine virus, while the blood of children under 
the age of 12 years fails to do so, although children’s serum will generally neutralize 
the virus of present-day influenza. As previously mentioned, this observation is 
nowadays generally accepted as evidence that most adults, but not children, have 
been infected with swine virus some time in their past. 

Further circumstantial support for Laidlaw’s intriguing hypothesis comes from 
Wilson Smith and Stuart-Harris (1936) who described how the latter caught 
influenza from a ferret. This ferret strain of virus had originally come from a 
human source but, during its residence in a series of ferrets, the virus had acquired 
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new pathogenic characters, one of which was the ability to cause extensive 
pulmonary lesions in mice. This strain also caused some lung disturbance when 
transferred to Stuart-Harris and, after passage through him, was still able to 
produce influenzal pneumonia in mice—a character never before exhibited by a strain 
of influenza virus when first isolated from a human being. Provided pandemic 
‘influenza did not arise as a direct mutation of an existing human virus, these 
observations suggest that influenza pandemics might originate either by the 
exaltation of the virulence of a specific human virus by animal passage, or by the 
specific influenza virus of another animal straying into man and attempting to 
establish itself as a human parasite. 

The favoured theory is that swine influenza virus is an otherwise extinct human 
virus side-tracked in the pig. On the other hand, the swine influenza virus does 
little harm to its host, the pig, except when the latter is secondarily infected with 
swine influenza bacilli. In. this respect swine virus behaves as if it were a well- 
adapted specific parasite of the pig. Again, if this was the same virus that 
devastated the human race in 1918, at that time this virus displayed the character 
of one of the wildest of Theobald Smith’s straying parasites, seeking new worlds to 
conquer. It is also of some significance that the pandemic virus of 1918 exhibited 
the characters of one of Burnet’s “ new”’, or freshly-introduced, viruses, in that 
adults were more severely and fatg]ly attacked than children. It is possible, 
therefore, that the holocaust of 1918 was caused by an aberrant parasite of 
the hog rather than that swine influenza originated from a stray parasite of 
Homo sapiens. 

In conclusion: While the direct mutation of one kind of pathogenic parasite into 
another may not often be responsible for epidemic phenomena, yet mutations must 
frequently happen afnong the pathogenic protozoa, bacteria, or viruses, as in all other 
living organisms. The vast majority of such mutations, having no survival value, 
die out at once, swamped by the normal offspring of the parent strain. Only on 
rare occasions will a mutation chance to arise when the conditions give it survival 
value over the other variants of the same species. But at such moments the new 
variant could spread and gradually replace, temporarily or permanently, any other 
variants of the species which were less closely adapted to the environmental 
conditions of the moment—and it is becoming more and more evident that “ new "’ 
diseases, epidemics, and changes in the clinical characters of endemic and epidemic 
illness are sometimes as much the result of parasitic variation as of changes in 
host-resistance and environment. 

There are many other host-parasitic-environment relationships of great ecological 
interest, with which there is no time to deal in this paper, as, for example, symbiosis, 
where one parasite may assist its host, or another species of parasite living in that 
host. There are the numerous problems concerned with secondary and multiple 
infections. Finally there is the fascinating subject of hyperparasitism, or the 
parasitism of parasites, as illustrated by the specific bacteriophages which cause 
disease and latent infection of the pathogenic bacteria. 

I hope, however, that I have said enough to illustrate the need for an ecological 
outlook on epidemiology. 
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Specimens from Five Cases of Unusual Structural Abnormalities 


By A. W. Wet.ines, L.D.S.Ed., M.D.S.Birm. 


CASE I. 


THE operation of apicectomy was performed on 2 |, but owing to a recurrence 
of trouble the tooth was extracted within a year. 

Macroscopic examination showed a deep groove on the disto-lingual aspect of the 
root extending from the resected apical region to the cingulum pit with which it 
appears to communicate. 

The groove was deeply stained and gave the appearance of a badly split root. 

Section 1.—Ground transverse sections were made, one at the apical portion, 
another about the middle of the root, and a third through the cingulum pit. 

The first section shows that the groove is formed by a deep fold in the dentine 
and pulp. The pulp in the folded portion is constricted and connected by a long 
narrow neck with the main pulp chamber. The groove or ditch is largely filled with 
cementum. 

The cementum around most of the section is of normal thickness, and without 
lacunz. On one side of the root in this section there is a large area of absorption 
affecting a considerable amount of dentine. On the opposite side, where the folded 
portion is approached, the cemc1tum is thickened, and contains some large irregular 
lacune with canaliculi. This thickened secondary cementum is superimposed on 
the primary structureless cementum (fig. 1). 

Section 2.—Transverse section through the middle of the root. The cementum 
appears normal, without lacune, and with primary cementum all round the root, 
except where the fold occurs. Here, in the trough, there is an extensive area 
containing irregular lacune with long branching canaliculi, irregular spaces joined 
by coarse tubuli, and many smaller spaces such as are found in the granular layer. 
The granular layer is very pronounced all round the root and is continued into the 
fold. 

The pulp chamber in the folded portion is more prominent and its connexion 
with the main pulp-chamber is quite distinct. A considerable amount of débris is 
present in the trough (fig. 2). 

Section 3.—Transverse section through the cingulum pit. There is a pronounced 
pit which is linsd with enamel and runs into the dentine towards the pulp for some 


Nov.—ODont. 1 














Magnification + 15. 











Magnification +. 15. 





3 Section of Odontology 73 


distance. The enamel is of poor structure, being deeply pigmented and its structure 
not easily recognized, but the prominent amelo-dentinal junction makes identi- 
fication positive. 





Magnification + 15. 


Fic. 3. 


The pit is partly filled with pigmented débris. Running from the bottom of the 
pit to the pulp-chamber there is a band of poorly developed dentine. The enamel in 
the remaining part of the section is normal in structure though not particularly 
well calcified (fig. 3). 

CasE II 

Female, aged 20. |1 presented an apical abscess. The test for vitality suggested 
a dead pulp. 

The tooth was extracted, and showed a fissure running from the cingulum pit 
nearly to the apex of the root. 

Transverse sections were made near the apex of the root and through the 
cingulum. 

Section 1: Apical region.—The dentine and the pulp chamber here are definitely 
folded or bent, leaving a wide groove or trough, which is partly filled in with 
secondary cementum. 

The pulp chamber is bent also, following the general outline, and there is an 
appearance as if the pulp chamber were being drawn out into a narrow process 
running in the bent portion of the dentine. The dentine here appears to be normal, 
well-calcified tissue for the most part. The granular layer for about one-third of 
the circumference of the root is of normal width, but elsewhere it is exaggerated. 

In the grooved portion there is no granular layer, the thickened cementum lying 
immediately on the dentine. There is a large dark area, probably an additional 
pulp canal, and in the dentine and cementum there are large irregular dark areas 
(fig. 4). 

Section 2: Cingulum region.—There is a cleft in the enamel which leads to a 
larger expansion in the dentine lined with immature enamel. Both dentine and 
enamel are very deeply stained, especially at the sides where the cleft first appears 
in the dentine (fig. 5). 
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CASE III 

Female (young adult). 

Swelling over apex of 2]. No caries, (?) living pulp. A skiagram showed 
well-marked localized abscess around the apex of this tooth, and absorption of the 
crest of the alveolar process between 2 | and 1 |. 

On the mesial aspect at the level of the gum margin a marked projection is seen 
passing from the tooth into the sub-gingival space. 

Examination after extraction shows this sharp projection rootwards, on which 
there is an oval area of what looks like enamel, which extends for some distance 
along the cementum. In the middle of this enamel there is a small depression or 
cavity going towards the pulp. A radiogram with a metal pointer in the cavity 
shows the latter to be quite shallow, and having no sort of relationship with the 
pulp chamber of the tooth. 
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IG FIG. 7. 

A very low magnification of a ground section of the specimen shows the projection 
to be connected with the dentine of the crown. (The enamel of the mesial surface 
of the crown above the projection appears to be absent altogether or to have been 
fractured (fig. 6).) 

The lower border of the projection has an enamel covering which goes almost 
vertically towards the main dentine of the crown, and then bends abruptly downwards 
and forms a thin layer of enamel on the side of the tooth from the middle of the 
crown for some distance along the root, considerably below the normal position of 
the amelo-cemental junction. 

Under higher magnification the lateral projection seems to be a small tooth with 
a well-defined system of tubules radiating from its own pulp chamber. What might 
be called its coronal dentine is continuous with the dentine of the main crown. 
I am not able to assure myself that there is any cementum present on the small 
root. There is no granular layer. The dentinal tubules terminate in the usual way 
beneath the enamel; some of their fine branches pass into the enamel. The enamel 
itself is of very poor structure. There is a distinct line of junction between the 
dentine and enamel, although it is in the nature of a series of wavy lines rather 
than the usual scalloped arrangement. At the bottom of the trough, however, 
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where the tissues make a sharp bend, there is no line of demarcation between the 
two tissues. Besides fine dentinal tubules, there are to be seen enamel spindles, 
enlarged club-shaped extremities of the tubules, and a quantity of poorly calcified 
prisms and cernent substance (fig. 7). 
CasE IV 

Female, aged 18. |1 became abscessed as the result of a blow; was removed. 

Some time later the patient reappeared and it was thought necessary to 
extract 1| together with |2. A skiagram taken before extraction shows lamina 
dura on the distal side of the root, which is much less distinct over the apical 
region and absent on the mesial aspect. 

The apex looks as if it had been resected, except that it is an oblique edge 
running from the mesial surface towards the highest point which is on the distal 
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surface. The root looks solid in the film and does not show the outline of the pulp 
chamber. 

A model was made in fusible metal, and a vertical mesio-distal section prepared 
through the centre of the tooth. 

The appearance of the extracted tooth was normal, except for the apical portion, 
which is a broad sloping surface looking as if the root had been fractured in the 
apical region. Most of the root was yellowish in appearance, except on the sloping 
surface where it had a glistening white appearance and was somewhat rough to the 
touch. (Not like absorption.) There is a small foramen situated towards the 
highest point of the root and possibly there are two smaller ones. Elsewhere the 
cementum on the root appears normal. 

Under very low power the crown portion of the pulp is seen to be converted into 
a hyaline structure, which later becomes granular, with some suggestion of tubules. 
All the cellular pulp structure has completely disappeared. In some parts the new 
tissue is quite close to the original walls of the pulp cavity, while in other parts 
there is a distinct space between the old and the new tissues. 





Section of Odontology 77 


The outlines of some of the larger vessels are preserved and in one place there 
is a small branching arteriole which still retains some blood-cells (fig. 8). 

Passing up the pulp chamber towards the root, the tissue becomes definitely 
tubular, and tubules can be seen in longitudinal, transverse and oblique section. 
This is in the centre of the section. At the sides, near the original wall of the pulp 
chamber, there are granular spaces like those of the granular layer, and some larger 
irregular spaces, and some irregular cementum lacune. On the outside, across the 
sloped margin, there is a thin layer of secondary cementum contairing lacune, with 
or without canaliculi. This cementum lies close against what looks like an absorbed 
edge of dentine. There is no granular layer here such as one finds normally in the 
dentine of the root elsewhere (fig. 9). 








Magnification + 18. 
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The tissue in the centre of the pulp is a mixture of tubular, hyaline, and granular 
dentines, with the presence of lacune with many long branching canaliculi. 


CASE V.—GEMINATION 

This case was brought to my notice by a student at the hospital, Mr. Waterhouse. 
A model was taken, the specimen extracted, and I was asked to report upon it 
microscopically. It was shown at the local dental students’ society; but I thought 
it of sufficient interest to warrant a wider publicity, and with Mr. Waterhouse’s 
permission I am now reporting it. 

The patient, a man aged 47, was attending for general dental treatment, when 
the unusual condition was noticed, and was thought at first to be w persistent 
deciduous canine geminated with an underlying tooth. Possibly a false gemination. 

After extraction a section was made bucco-lingually. I was of the opinion, from 
an examination of the model (fig. 10) and the extracted specimen, that the overlying 
tooth was not deciduous, but more likely to be a permanent canine. 

The enamel of the upper tooth was very badly calcified and was so friable that 
a large piece chipped off when the tooth was accidently dropped. 
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The upper tooth is set at an angle to the lower, and leans over towards the 
lateral incisor which it touches. ‘The anterior slope of the cusp being almost 
parallel with the distal surface of the lateral. 

There is a history of a blow from a brick on the jaw, at the age of 10 years. It 
is possible that after an interval of forty years the patient’s recollection may not be 
infallible. 

A section was made labio-lingually and shows a conical crown covered with 
enamel ? (3!) superimposed upon the lingual cusp of ? 4! which is very much 
elongated compared with the normal. The buccal portion of the crown of the 
uppermost tooth fits in the suleus between the two cusps of (4!) the underlying 
tooth. Neither tooth is complete, the crown only of the upper tooth being formed, 
while a great portion of the root of the lower tooth is present (fig. 11). 

The only tissues present in the section of the supposed 3! are enamel and 
dentine. There is neither pulp chamber nor cement. Both enamel and dentine are 
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very poorly calcified. The large area of globular forms indicates the state of 
calcification of the dentine. 

The lingual cusp of the underlying tooth is much elongated and is covered with 
enamel only at one place, near what would be the original neck of the tooth. The 
area of enamel, like that on the upper tooth, is poorly calcified ; numerous spindles 
are present. From here to the junction with the top tooth there is an area of 
confused tissue in which are many irregular spaces large and small, the outlines of 
blood-vessels, irregular dentinal spaces, some large cementum lacune, and possibly 
on the outside some uncalcified enamel. 

The enamel which is seen on the buccal side, in the sulcus between the two cusps, 
and which adjoins the dentine of both the upper and lower teeth, belongs to the 
upper tooth, as can be seen by the direction of the striw and the amelo-dentinal 
junction. It is in close connexion with the underlying tooth by means of an 
irregular tissue which may be partly uncalcified enamel and partly irregular dentine. 

There is a normal thickness of enamel on the buccal surface of the crown of the 
lower tooth which is, like all the tissues present, of very poor structure. 
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There are two large pulp chambers in the underlying tooth, one corresponding to 
the lingual and the other to the buccal cusp. The buccal cavity is the largest and 
most regular in outline; the lingual cavity is somewhat smaller and shows the 
commencement of bifurcation, the buccal channel apparently running towards the 
large buccal pulp chamber. 

The dentine overlying the tooth chambers is most irregular in respect of the 
tubular arrangement, the presence of large uncalcified areas, and the outlines of what 
look like vessels, and masses of calcospherites. In the root portion there is a layer 
of non-cellular cementum, a normal granular layer, and then, deeper in the dentine, 
a second area which is not unlike the granular layer but in which the irregular 
spaces are much larger. 

On the buccal side the cementum is thicker and more poorly calcified —Sharpey’s 
fibres are very plain and there are some broad dark bands passing across it from the 
surface to the dentine, not unlike lamelle in enamel. There are a few lacune. 
The granular layer is present, as also are the spaces described above with dentinal 
tubules ending there and, in addition, there are numerous interglobular spaces. 

Between the two portions of the lower tooth there is an area of tissue which 
seems to be a mixture of dentine and cementum. Tubules are present and there are 
small dark spaces like those of the granular layer, large irregular spaces, some of 
which are connected by processes, and numerous irregular cement lacune with their 
canaliculi. 


[October 26, 1936] 


Unilateral Secondary Facial Cleft with Excess Tooth and Bone 
Formation 


By Martin A. Rusuton, M.B., L.D.S., and F. A. WALKER, L.D.S. 


THE patient, a boy of 16, was kindly referred to us by Sir Harold Gillies for 
dental treatment prior to a plastic operation. The dental treatment was carried out 
at the Dental Department of Guy’s Hospital. 

History.—The boy was born with an open facial cleft on the right side, and this 
was sewn up at the age of 10 days. There is no memory of any malformation 
among his relatives. 

The date of eruption of the various teeth is not known, but the patient remembers 
that the left lower first molar is the only tooth which has been extracted. 

Present condition.—He is well developed mentally and physically, except for the 
abnormalities of the face and jaws (figs. 1 and 2). There is a linear scar with 
stitch-marks extending from the right labial commissure backwards on to the cheek, 
then upwards over the region where the zygomatic arch should be, in front of and 
above the ear to the edge of the parietal bone. The right ear is a few centimetres 
lower than the left, and the right eye rather higher above the mouth. The right 
side of the forehead is also slightly larger. The right corner of the mouth has been 
pulled somewhat upward and outward. 

The middle of the right zygomatic arch, under the scar, is absent, but from its 
posterior stump the deep portion of the masseter can be felt to pass forwards and 
downwards to the mandible. The right temporal muscle can be felt to contract 
rather feebly in the temporal fossa. No defect of the great wing of the sphenoid, 
squamosal part of the temporal bone, or parietal bone is present. The mandible is 
of usual shape, except that the right ramus is displaced laterally, leaving a large 
retromolar fossa opposite the abnormal structure in the upper jaw which will be 
described. It contains a full complement of teeth except for the first left molar, 
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which has been extracted ; the third molars are unerupted. The palate is of normal 
shape as far back as the maxillary tuberosities, the right of which is 4 cm. anterior 
to the left (fig. 3). On the left side the maxilla contains a full set of normal teeth, 
the third molar being unerupted; but on the right a molar is missing, which 
comparison with the left side shows to be the first : the other teeth are normal, the 














third molar unerupted. There is a 3 mm. space between the right first premolar 
and canine: the teeth posterior to this are in contact, and anterior to it spaced and 
prominent. 

Posterior to the region of the maxillary tuberosities on each side is an abnormal 
mass of bone lying in the position of the pterygoid process. That on the right side 
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is about 23 cm. in diameter, rounded, and projects dowuwards to the level of the 
ilveolus. It carries four teeth, three erupted and one not. The erupted teeth are: 
. molar directed forwards and downwards and having two fused roots, a single- 
ooted premolar directed laterally, and a molar tooth directed downwards having 
two fused anterior roots and a separate posterior one. The unerupted tooth is of 
nolar type. The bony mass is solidly attached, as could be felt when the decayed 
teeth were extracted from it later. The mass on the left side carries no teeth, is 
nuch smaller, and does not reach down to the alveolar level. It has a process 
projecting laterally under cover of the zygomatic arch and is immovable. Neither 
mass contains any air sinus, and probably both are attached to the sphenoid and 
inferior border of the zygoma. 

The hard palate is intact, and the soft without cleft or scar but asymmetrical, 
being thinner near its free border on the right. There are two uvule, that on the 
‘ight being half the size of the other and further from the midline (fig. 4). 
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The cleft is described as secondary because it does not followlthe line of junction 
of embryonic processes except for a part of its extent; somewhat similar clefts 
recorded are generally held to have been due to amniotic bands (Griinberg). Some 
cases among those collected by Morian resembled primary transverse facial clefts, 
but differed from them in that the clefts did not pass to the external auditory meatus 
but upwards towards the temple, often breaking through the zygomatic arch. In 
most cases on record death has occurred immediately after birth, and the clefts seem 
to have been bilateral, that on the left being placed more anteriorly, associated with 
other severe defects, especially those of the cranial vault. In many the amniotic 
bands were found in place. The case described by Chavane is a good example, and 
may be recalled for comparison. 

It concerned an eight months’ foetus, which died at birth. The cranial vault was 
absent, and the amnion was adherent to the meninges. There was a deep cleft on 
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each side of the face, asymmetrically. On the left it ran from the outer side of 
the eye through the upper lip, dividing the soft tissues and alveolus and reaching 
the soft palate. On the right it started from the soft palate, which was divided 
obliquely, passed through the right labial commissure in a horizontal direction, and 
then turned vertically through the cheek behind the eye, separating the zygoma 
from the maxilla. A strong amniotic band was adherent to the bottom of the cleft 
and to the meninges, and passed from the cleft in the left alveolus across the soft 
palate, behind the right maxillary tuberosity, and so out on to the face again. 

Chavane’s illustration of his dissection shows that the deciduous teeth were 
more or less normal in number and arrangement (one right incisor seems to be 
absent), although the cieft passed between the left canine and molars and the latter 
were displaced backwards. 

In this and other recorded cases the maxillary region appears to have been 
caught, as it were, in a vertically suspended noose, the lowest part of which was 
attached near the soft palate. 

Comparing our case with Chavane’s it may be right to conclude that in ours the 
division of the maxillary process took place at a very much earlier stage of 
development. The fragments of the right process did not remain as two 
complementary pieces of a right maxilla containing the’ appropriate teeth, but 
instead an increase in number of the teeth resulted and an abnormal development of 
the two pieces, which may be regarded as an attempt to compensate for or recover 
from the injury, or even to form two maxillez. It is noteworthy that in our case a 
wisdom tooth is in the anterior portion. The widely separated uvulze are evidence 
that the cleft was not formed by division after the complete union of the palatine 
processes (at about the 25 mm. stage). 

Our case should also be considered in relation to some others, usually classed as 
polygnathus or paragnathus, in which a rudimentary half lower jaw with teeth 
occurs at the side of the principal jaw or in the cheek. While some of these are no 
doubt primary double formations, others in animals are in the opinion of Kitt 
(Peckert) undoubtedly the result of splitting or infolding of the mandibular process, 
or the first arch, by amniotic folds, such as he found in place, leading to the 
formation of accessory jaw fragments, adjoined or detached, and carrying additional 
incisor or cheek teeth. In Israel’s case (Ahlfeld) an otherwise well-formed new- 
born child had a cleft of the left external ear and a swelling in the left cheek 
containing a rudimentary half-mandible with five tooth-germs in it. 

Professor T. B. Johnston, who kindly went through these notes suggests that 
the small size of the uvula and thinness of the palate on the right side are due to 
incomplete development of the muscles. To account for the accessory bone on the 
left side while all the other evidence of injury is on the right he supposes that this 
may be a compensatory development. brought about by a displacement of the 
mandible due to the abnormal events occurring on the right. While agreeing that 
the case is one of secondary cleft he finds it difficult to conceive that it was caused 
by an amniotic band owing to the restricted nature of the injuries. 

This case supports the view that supernumerary or supplemental teeth are not 
always a primary malformation. 

We are indebted to Dr. H. M. Worth for his radiological investigation of the 
patient. 
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Paratuberculosis of Cattle and Sheep 


PRESIDENT’S ADDRESS 


By G. W. Dunkin, M.R.C.V.S. 


PARATUBERCULOSIS is a condition met with in certain species of the lower 
animals only, and is not, as far as our knowledge stands at present, communicable 
to man. 

Paratuberculosis, or Johne’s disease, as it is more commonly called in this 
country, is essentially a bovine condition, but it has also been recorded in deer, 
sheep, swine, and goats. It has not, so far, been detected in the horse, and no one 
has yet succeeded in transmitting it to any of the small laboratory animals. Boquet 
(1925), some years ago, attempted its passage into white rats, but after a lengthy 
incubation period during which time none of his rats exhibited symptoms which 
might have been interpreted as those of experimental Johne's disease, his rats were 
killed and the post-mortem examination revealed no gross lesions other than a few 
pin-head areas in the omentum. I have repeated this experiment, and although my 
rats lived for two years, the post-mortem examination was identical with that 
described by Boquet and grosser lesions were not observed. The small pin-head 
areas seen in the omentum, but not elsewhere, were calcareous in character, and 
when finely ground in an agate mortar and examined microscopically, were seen to 
contain countless numbers of acid-fast organisms identical with those associated 
with Johne’s disease. 

The bovine disease.—The naturally occurring disease in cattle is more or less 
general throughout the United Kingdom, France, Germany, Holland, and Italy. It 
has also been seen in New Zealand and Australia. In India it is also not unknown 
and personal reports of cases have reached me from South Africa. 

The advanced clinical case is recognized by the vrogressive wasting of the patient 
accompanied by a persistent diarrhoea which it is almost impossible to check by 
therapeutic means. Emaciation becomes a feature and eventually the animal is 
unable to rise from the recumbent position. 
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Post-mortem examination of the typical case shows the presence of considerable 
thickening of the intestinal mucosa which is also usually much wrinkled in appear- 
ance. The associated lymphatic glands are enlarged and on section exude a dark, 
watery fluid leaving lacune in the structure of the incised gland. 

The causal organism is an acid-alcohol-fast bacillus first described by Johne and 
Frothingham in 15895; but Twort and Ingram (1913) first succeeded in growing it 
on an artificial medium. There is no doubt these authors recognized, that unless it 
was properly studied and adequate steps were taken to prevent its spread, the 
disease was an exceedingly serious one to the stock-owner. Unfortunately they 
received little or no encouragement and for some years, apart from attempts at cure, 
a serious study of the condition did not take place. Meanwhile its spread, a 
foregone conclusion, continued, and reached such a pass that many farmers have 
been put out of business on this account alone, losing as many as twenty or more 
animals a year. 

In this connexion it seems appropriate to quote Hagan, who in a pronounce- 
ment made last year, said that the disease is slowly but surely spreading among 
American cattle—a fact that is not sufficiently appreciated. 

The organisms are present in the feces of advanced cases and this fact alone 
will indicate the nature of the problem set the student of preventive medicine in 
dealing with the condition. On farms where the disease exists the cow byres, 
pastures and ponds are all potential sources of infection due to contamination by 
open cases, and consequently become dangers to the healthy members of the herd. 
The organism is peculiarly resistant to disinfectants and survives in moist 
surroundings for many months. Sunlight and desiccation appear to retard its 
growth and may cause its death. 

Post-mortem examination.—In the advanced case the only macroscopic evidences 
of the disease are those already referred to, but in the early case even thickening 
and corrugation of the intestinal mucosa may be absent, and the only recognizable 
signs of disease may be an enlarged and cedematous ileo-cxecal valve which may be 
much inflamed. 

So constantly have the causal organisms been isolated from the intestinal wall 
that at post-mortem examination it has been customary to restrict attention to this 
region. It has, indeed, been stated by some observers that this site represents the 
only organs affected, but it is now recognized that this is not the case and that the 
disease may be much more generalized. Careful routine examination of the 
lymphatic system of animals dead of the advanced disease has demonstrated clearly 
that the pharyngeal—and sometimes the submaxillary—glands may harbour the 
bacillus, and when it is recalled that probably the most common method of infection 
is by the mouth, this is not remarkable. 

It is, I suppose, human nature to harbour feelings of incredulity when state- 
ments are made which do not appear to coincide with our own views and opinions, 
and the publication in 1929, by Alexejetf-Goloff, of the result of his experiments on 
Johne’s disease may be said to be an example. This author stated that from four 
advanced cases of the disease he had isolated the causal organism from the following 
organs and body fluids: heart-blood, peripheral vessels, heart muscle, gall-bladder, 
urinary bladder, ovaries, mesenteric glands, suprarenals, kidneys, liver, and spleen, 
as well as from the uterus of a cow in the third month of pregnancy. He concluded 
that the disease on occasion may take the form of a bacteremia in the course of 
which, in pregnant animals, intra-uterine infection occurs. Such a statement 
presupposes the occurrence of congenital cases and this is probably the case as was 
instanced some months ago in a report (Dunkin, 1935) which described such an 


occurrence. 
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Diagnosis.—The diagnosis of the clinical case is relatively simple. Diarrhoea 
is a prominent symptom and is accompanied by a progressive wasting of the 
musculature, particularly of the hind quarters. There is in many cases an aroma 
from the recently passed feces which is almost characteristic. Acid-aleohol-fast 
organisms can be demonstrated in the faeces and here, as well as in scrapings from 
the mucous membrane of the intestine, there is a tendency for them to collect 
together in clumps. The difficulty of diagnosing the very early and non-clinical case 
has, in my opinion, been the great stumbling-block to further progress in the 
investigation of this disease. The resistance of the causal organism to accommodate 
itself to a variety of artificial media has, in the past, delayed the production of any 
substance which might have proved valuable where an allergic test was contemplated. 
Twort and Ingram (1912) were the first to record that for its growth on artificial 
media the presence of some other acid-fast organism or an extract prepared therefrom 
was necessary, and they described this factor the “essential substance”. They 
made use of MV. tuberculosis and M. phlei. In certain media containing a suspension 
of one or other of these organisms growth was possible, though slow. From such 
cultures they produced a diagnostic agent which they called “ Johnin”, but when it 
was made from cultures in which dead M. tuberculosis had been present, a serious 
difficulty arose in that positive reactions, although obtained in cases of Johne's 
disease, were also seen in cases of tuberculosis. It was for this reason that the use 
of this organism as a source of the “ essential substance ’’ of Twort and Ingram was 
discarded and M. phiei—a non-pathogenic acid-fast bacillus—was substituted. 

Another phase of opinion gained currency at this time and avian tuberculin was 
used fairly generally for the diagnosis of Johne’s disease. This was probably due to 
the fact that at one time Johne’s disease was thought to be closely allied to avian 
tuberculosis, if not to be the actual disease. Even to-day there are still many who 
adhere to this method of diagnosis, but it possesses similar drawbacks to the diagnostic 
agent discussed above, in that cattle suffering from avian tuberculosis—by no means 
uncommon in this country—will react to this agent even though they are not the 
subject of Johne’s disease. This unsatisfactory state of affairs continued until a few 
years ago when there was published (Dunkin, 1928) an article in which was described 
a method of cultivation on a complex broth from which it was alleged a potent 
Johnin could be prepared. The preparation of this agent was described, as also were 
its method of application and its reactions on affected and normal animals. For 
some years it was fairly widely used, but it too fell far short of the ideal, inasmuch 
as the complex nature of the nutrient broth on which the organisms were grown set 
up considerable non-specific swelling in normal animals, and in the hands of a novice 
and sometimes in those of men of experience, much difficulty was experienced in 
deciding whether or not the animal under test was to be described as normal or 
affected. Because of this difficulty several attempts were made by various workers 
to cultivate the organism on a synthetic medium and that of Sauton received 
much attention. 

In 1931 I was privileged to see, during a visit to the United States, the result of 
attempts at artificial cultivation by Dean Hagan of Cornell University, who, at that 
time, was using the medium described by Henley (1929) in connexion with the 
artificial cultivation of M. tuberculosis. With this medium in which was incorporated 
the dead bodies of I. phlei, Hagan succeeded in obtaining fairly good growth in a 
matter of three or four months, and from this he prepared a Johnin which he claimed 
was potent and satisfactory as a diagnostic agent. It is now possible to cultivate 
the organism on this medium (Dunkin, 1933) and, I believe, on other synthetic media, 
without the aid of the dead bodies of M. phlei or of any other acid-fast organism. 

Nevertheless, artificial cultivation in this way is not the simple method it 
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appears to be from such a bald statement. The organism must be educated through 
many long and laborious stages to exist and multiply without substances which, on 
isolation in primary culture, appear to be essential—a procedure which may well take 
some years or, at any rate, many months. This organism is indeed the most difficult 
of the acid-fast bacilli to train in this manner, and Knight (1936) describes it in 
the following words: “The process of this training would appear to consist in 
the organisms becoming able to synthetize for themselves the special substance 
which they normally obtain from their host when growing parasitically, and which 
ordinarily (i.e. before training) must be given to them for growth in vitro in the 
form of other acid-fast bacilli which can synthetize the substance.” Johnin, 
prepared from the products of such cultures and concentrated by heat or other 
methods, has been proved a fairly reliable diagnostic agent and can be used 
simultaneously with tuberculin on the same animal, without either reagent interfering 
with the activity of the other (Dunkin, 1935). 

Other methods of preparing a diagnostic agent have appeared from time to time. 
An American product (Wright, 1928) for which much success was claimed possessed 
one serious drawback—the tedious and time-consuming nature of the recommended 
technique. It consisted of the intravenous injection of, the product and the 
subsequent recording of hourly rectal temperatures for some twelve hours. Vallée 
and Rinjard (1926) recommended the use of a watery extract of organisms grown on 
the surface of solid media and applied by the intradermal route. 

More recently I have secured a potent Johnin by other procedures. Mature 
cultures on the surface of Henley’s synthetic medium are collected and filtered 
through paper. The mass is then collected and dried im vacuo over POs, and is 
subsequently ground in a ball mill continuously for fourteen days. After this most 
of the organisms are no longer recognizable by microscopic examination and have 
lost their acid-fast characteristics. The powdered organisms are then collected and 
immersed for several days in cold water, in a vessel containing glass beads. This is 
vigorously shaken two or three times a day until the colour of the fluid approaches 
a light brown tint. At this stage the whole is filtered through a Buchner funnel 
with two layers of filter paper. The product is titrated roughly on affected cattle in 
order to arrive at an approximate estimate of its potency. A decision is made on 
this test whether or not concentration is necessary, and reduction to half or 
less of the original volume on a water bath may be indicated. The ultimate 
product has been found to be as potent as Johnin prepared in the orthodox way. 
The advantage of this method is that a larger supply of Johnin is secured, and 
use is made of organisms which had previously been discarded. 

The success or failure of the Johnin test, as carried out by the double intradermal 
method (officially recommended in this country for the application of the tuberculin 
test [1925]), depends mainly on two factors, namely, (1) the potency of the product 
and (2) the state of sensitivity of the tested animal. In these respects the problem is 
the same as that encountered in attempts at the early detection of tuberculosis, and 
in either case it is quite useless to expect good and acceptable results if the product 
used is not of high potency. 

In the case of tuberculin the guinea-pig may be used as the test animal, but 
where the product concerned is required for veterinary purposes it is desirable that 
bovines as well as guinea-pigs should be used. In Johne’s disease we are faced 
with the initial difficulty of having no small laboratory animal susceptible to the 
disease, and affected bovines are the only test animals that have so far been used 
for this purpose. Recently, however, it has been found that artificially infected 
goats treated by intravenous injection with large doses of cultures respond adequately 
to the Johnin test (Dunkin, unpublished). It is necessary to delay initial testing 
for about three months after infection, but goats treated in this way can probably 
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be used for several years. The advantage of goats for this purpose will at once be 
appreciated, for they not only take up Jess room than cattle, but are less costly to 
maintain. 


Complement-fixation test.—I believe that Twort and Ingram (1913) were the 
first workers to investigate the possibilities of this method of diagnosis in Johne’s 
disease, and in the same year Bang and Andersen (1913) conducted a much larger 
series of experiments, using a variety of antigens. They secured the best results 
when human tubercle bacilli were used, and they found that when Johne's bacilli 
were used results were not so satisfactory. A serious drawback to this method 
is the extreme likelihood of tuberculous cases also giving a positive answer. 

Since that time the technique of the test has greatly improved, and Hagan and 
Zeissig (1933) studied the question anew. In securing a satisfactory antigen, these 
authors encountered difficulties not unknown to others, and while in the first 
instance they made use of partially defatted human tubercle bacilli for this purpose, 
they subsequently adopted the method of Witebsky, Klingenstein and Kuhn (1931). 
They found that the test was positive in cases long before symptoms appeared and 
remained positive until death, and it was ascertained that its most useful service 
was in cases where advanced disease rendered the application of the allergic test 
unreliable. 

I do not believe that satisfactory results are likely to be seen from this method 
of testing, so long as the antigen used is prepared from organisms other than those 
recognized as the cause of the disease. Cross-results are almost certain to occur, 
and it is not unlikely that a smaller number of positive cases will yield satisfactory 
results. 

In my own endeavours in this field of work I have had the best results when 
using an antigen prepared from dried and ball-milled organisms grown on media in 
which no other acid-fast bacillus was incorporated. The powdered organisms are 
suspended in water and heated at 65° C. for half an hour and allowed to stand. 
The supernatant fluid is used as the antigen. In my hands fixation of complement 
was usual in about 80% of cases of Johne’s disease. At the same time several 
cases of open tuberculosis have been encountered in which fixation of complement 
was seen, and yet on post-mortem examination no macroscopic signs of Johne’s 
disease could be detected. At the time this work was being conducted exhaustive 
examination of the skeletal lymphatic system was not carried out, and it is possible 
that some early cases were missed. Nevertheless, it must be frankly admitted that 
the complement-fixation test, by whatever method applied, is as yet not a reliable or 
satisfactory method of diagnosis except in so far as it may be used to confirm the 
allergic test previously carried out. 

Incubation.—The incubation period of the disease is known to be very long— 
many months and possibly years—a fact which increases the difficulties in eradica- 
tion schemes. One case was recently reported (Dunkin, 1935) in which it appeared 
that the disease was certainly congenital, and if this was the fact the incubation 
period was three and half years. 


Prevention.—Johne’s disease is both interesting and important in the study of 
preventive medicine for, as with most diseases of animals and especially farm 
animals, the economic situation has to be borne in mind. Various methods of 
vaccination have been attempted, but with no success, and that which seemed at 
one time the most promising was prepared by Meissner and Kéhlstock (1912). 
These workers used the scraped mucous membrane of the intestine from affected 
animals, and treated it with antiformin, and the resultant mixture was well shaken 
with glass beads and then filtered. After pH adjustment the filtrate was used as a 
vaccine. This work was published in 1912, but nothing has since appeared to 
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indicate that the procedure had any real and lasting value. The difficulties in 
connexion with any attempt at vaccination against Johne’s disease are not unlike 
those met with in tuberculosis, but in any case it is true to say that there is to-day 
no means of vaccination against the disease, which is of the slightest value. 

The resistance offered by the organism to disinfectants and agents ordinarily 
looked upon as lethal for most bacteria raises immense difficulties when treatment 
of pastures is contemplated. Twenty per cent. antiformin for half an hour does not 
destroy these organisms, and they appear unharmed after immersion in 10% copper 
sulphate for six hours. Twenty-four hours’ exposure of a culture in an atmosphere 
of sulphur dioxide, of a concentration which would probably kill guinea-pigs and 
rats in fifteen minutes, has little or no effect on their vitality. 

Probably the most satisfactory method of dealing with infected pastures is the 
application of fresh quicklime in amounts varying with the character of the soil from 
one to two tons an acre. When applied in this concentration in dry weather it is 
known by experiment that a temperature as high as 70° C. may be reached, and 
exposure at this degree of heat for five minutes will destroy M. paratuberculosis 
(Johne’s bacilli). 

At this stage the best and most helpful line of attack in’attempting to eradicate 
this disease from our herds should be considered. Firstly, it is clear that any 
successful method must be national in character and conception and not confined 
to individual farms, districts, or even counties. It is for this reason that one feels 
disposed to favour the admission of Johne’s disease to the list of scheduled diseases, 
so making it officially recognized. 

It is possible, I think, to carry out satisfactory eradication measures by the 
destruction of all open cases and the strict isolation of all positive reactors until 
parturition has occurred or the animals are fit for slaughter. Isolation of such 
cases is difficult but not impossible, for instances have occurred where cases have 
been kept for years on one part of a farm, while on another part a“ tubercle and 
Johne free’’ herd has continued its uninterrupted course of breeding ard milk 
production for some years, without the occurrence of either of these diseases. 

Such measures would not be possible in all cases, but in only a few will they be 
impossible, and then other means would have to be devised. 


The sheep disease-—The title of this address is ‘‘ Paratuberculosis of cattle and 
sheep” and, us stated, the more usual name for the bovine disease, in this country 
at any rate, is Johne’s disease. A disease having most of the characteristics of the 
bovine condition is seen in sheep and. has been described by various authors. 
Stockman (1909 and 1911) first recorded it in this country, and regarded it as 
Johne’s disease of sheep. In the first of his two reports Stockman suggested that 
there was a possible connexion between it and scrapie (a disease of sheep seen on 
the eastern borders of Scotland and North England) but in his second report, 
published two years later, it was argued that subsequent observation did not warrant 
the conclusion that the disease known as scrapie is a form of Johne’s disease, as it is 
possible that two different diseases may sometimes affect the same animal. 

It is further stated that three sheep examined by Stockman showed the 
characteristic skin irritation of scrapie but in only one could distinct lesions of 
Johne’s disease be found, and in animals affected in another outbreak, classical 
symptoms and lesions of Johne’s disease were observed, but no irritation of the skin 
was noted. 

I have been able to conduct an investigation into this condition in two flocks, one 
of which was visited and inspected. In the latter case the skin irritation recognized 
as a symptom of scrapie was evident in the most advanced cases, and the wool was 
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easily pulled out, leaving a completely bare patch of skin. Loss of condition was 
rapid and diarrhoea was evident. 

There are, however, two features which raise doubts as to whether the sheep 
ind the cattle disease are the same. The organisms seen in the sheep disease, 
ilthough acid-alecohol-fast, may possess certain morphological differences from the 
Johne’s bacillus encountered in the bovine disease. Although they certainly show a 
tendency to clump formation, their arrangement is reminiscent rather of the 
listribution seen in rat leprosy, and the organisms are often longer and more 
slender than those seen in Johne’s disease of bovines. The principal characteristic 
which suggests that the disease is probably not Johne’s disease is the extreme 
difficulty experienced in attempts at artificial cultivation. Seven to eight months 
seems to be the usual time which must elapse before primary cultures are seen 
(Balfour-Jones and Dunkin, 1935) and even then only a proportion grow. 

It is perhaps a somewhat bold assumption, but I think that while it is clear 
that there exists a condition in sheep and cattle which may be properly called 
paratuberculosis, the two diseases have certain differences which warrant the 
conclusion that they are not the same disease. 

In a condition presenting such difficulties as paratuberculosis, it is not easy to 
suggest a means whereby this point can be settled. Branch (1933) studied various 
types of acid-fast organisms, other than mammalian forms of IW. tuberculosis, which 
ie had isolated from human patients, and he found that their intraperitoneal 
njection into white mice provided a useful aid in differentiating acid-fast bacteria 
which were neither true tubercle bacilli nor saprophytes. In Branch’s hands, 
such organisms provoked multiple abscesses in the kidneys of the injected mice, 
whereas real tubercle bacilli or true saprophytes did not. 

Feldman (1935) conducted a similar series of observations with organisms 
obtained from cattle, but he did not meet with the success achieved by Branch. 
Mice inoculated with the organisms isolated by Feldman failed to produce a 
nephritis, and he concluded that his organisms were true saprophytes. The 
organism which we believe to be the cause of ovine paratuberculosis has not so far 
been used in this manner, but such an experiment might serve to differentiate it 
from the bovine organism and might well be attempted. 

Although the diseases which I have only partially dealt with are not 
communicable to man, they have points of ir erest to both branches of 
medicine. 

I have found the study of the acid-fast group of organisms one of absorbing 
interest, for each member of the group possesses characteristics differentiating it 
from another It is curious that practically all the non-pathogenic acid-fast 
organisms grow with remarkable ease on most media, and in many of them 
multiplication is macroscopically evident in twenty-four hours. The same assertion 
cannot be made of the disease-producing organisms of this group. All those which 
have succumbed to the art of man and can now be cultivated artificially do so with 
a reticence, varying with the individual, which would be commendable in other 
circumstances, and in others, notably the leprosy bacillus, the objection to an 
in vitro type of existence is so strong as to amount to blunt refusal to have 
anything to do with it. 

If I may be excused for passing, even momentarily, into the realms of fantasy 
and conjecture, I am tempted to ask myself if such remarkable differences as 
admittedly exist among organisms having so much in common may not be 
significant. Any denial of such a seemingly far-fetched theory must of necessity 
be similarly fantastic, and only the results of further scientific endeavour can clarify 
what is to-day a somewhat cloudy atmosphere. 
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Industrial Influences on the Development of State Medicine 
By Leonard P. LockHart, M.D. 


SINCE its earliest beginnings the evolution of power-operated industry has been 
associated with profound social changes in every community affected by it. The 
impact has not always been direct. Indirect influences have been almost equally 
important—as where the importation of machine-produced goods has resulted in 
extensive alterations in the social habits of native peoples or where the internal 
economic pressure resulting from large scale production has caused an industrialized 
nation to acquire foreign markets either by treaty or by force. Industry has affected 
a community such as our own in both ways. In the first place it has established a 
set of direct relationships vis d vis its workers, and in the second place its goods or 
services have produced indirect changes in the general life of the whole people. 
Detailed recapitulation of the more glaring ill-effects of early industrialism is 
unnecessary. The evils that arose through the unregulated development of factories 
and the means whereby initial chaos was gradually reduced to some sort of order 
are common knowledge. We can therefore take up our survey in the immediate 
present and divide it into a consideration of dzrect and indirect influences. 

It is assumed as a definition that while State Medicine is concerned with the 
mass rather than with the individual, it is concerned as well with all the factors, 
mental and physical, that play a part in the general health of the community ; and 
health being not so much a phase of freedom from sickness as a state of effective 
adaptation to environment it follows that many influences that determine efficiency 
in the art of cultured and civilized living must be considered simultaneously. 

Industry we must regard, not as an unfortunate development in social life, 
dragging mankind away from primitive and poetic nature and forcing upon him 
harmful and unnatural modes of life, but rather as the expression in economic terms 
of the most remarkable uprush of human activity that the world has seen. It is 
the quintessence of applied science and like all powerful tools it has potentialities for 
creat harm. At the same time it is man’s most effective weapon in his struggle 
against natural forces. It is his only means of overcoming poverty, under- 
nourishment and disease. We must not interpret the term “industry” in too 
narrow a sense. It is like a motor-car with many accessories. Around it there has 
grown up in mutual dependence a system of mechanized commerce, mechanized 


Drec.—EPID. 1 








92 Proceedings of the Royal Society of Medicine 16 


administration, mechanized transport, mechanized amusement, and the large scale 
mechanized system of disseminating ideas, truth, falsehood, and propaganda. 

With the increasing elaboration of plant and processes, centralization and 
interdependence of function become marked features of the picture. The tendency 
to concentrate (so far as strategic considerations allow), to “rationalize”, and to 
combine into groups or entities, is a natural result of increasing national and inter- 
national economic interdependence. It is useless to deplore it and if this tendency 
is ever checked or deflected it will only be because some other over-riding economic 
or biological forces compel. 


DIRECT EFFECTS 


Taking these rough definitions of State Medicine and of Industry let us first 
consider the direct effects of the latter on the former, i.e. on the health and well- 
being of the industrial worker. 

In the long tradition from Ramazzini to Legge, chemical and mechanical hazards 
have one by one been brought under control, but safety can only be purchased at the 
price of continual research and sustained vigilance. Nevertheless, we do not need to 
wait years for exact data regarding an agent suspected of toxicity. Local exhaust 
ventilation and the use of proper respirators and protective appliances can safeguard 
the worker pending more exact knowledge. The work in-this country of the medical 
departments of the Home Office and of the Ministry of Mines makes a fine page in 
the history of preventive medicine but, as Legge used to say, “ until the employer has 
done everything, and everything is a good deal, the worker can do next to nothing to 
protect himself’’. 

Throughout the whole of industry in Great Britain and Northern Ireland, 265 
persons were killed in 1934 [1]. In 1935, 438 persons suffered from notifiable 
industrial diseases, and though this appears relatively small, there were 58 deaths, 
38 of which were due to epitheliomatous ulceration [2]. The scheduled cases of 
industrial diseases under the Workmen's Compensation Acts vary from 16,000 to 
19,000 annually among the sixteen selected main industrial groups, while non-fatal 
accidents in the same groups (covering about 7,000,000 workers) average about 
400,000 a year [3]. The reduction of all this is largely a question of administration 
and education, which latter includes a knowledge of the psychological background of 
accident causation. Tired workers, night workers, workers in badly lit or badly 
organized workplaces, workers in poorly ventilated shops, and worried or harassed 
workers are specially liable to accident. The fatigue, worry, boredom or anxiety 
may arise within or without the industry. Young workers are specially prone io 
accident and need proper instruction, guidance, and supervision. 

It is therefore a matter of concern to find that whereas in 1928 accidents 
sufficiently severe to entail official notification showed a 3:0 per cent. excess of 
juveniles over adults per 100,000 employed, the figures rose in 1935 to 22°0 per cent. 
excess [2]. The legal maximum hours for juveniles are still 8.0 a.m. to 8.0 p.m. 
and 4.0 p.m. on Saturdays. With the increased demand for young labour these 
hours are frequently approached and reached. The effect on the accident-rate is 
definite, and on the health of these children deplorable. 

When injury has been sustained the united efforts of all concerned must be 
directed to the re-establishment of function and of earning power. The worker needs 
financial support on an adequate scale during treatment, but our present methods of 
dealing with him are far too crude. He becomes only too often a pawn in a game of 
legal chess, liable to be exchanged for a queen labelled “lump sum settlement ”’. 
The whole system needs careful overhaul. Treatment on the best lines must be 
linked to financial compensation. The cost of a comprehensive rehabilitation scheme 
would be amply repaid by a marked reduction in the duration of disability. 
Insurance companies would do well to study social medicine. 
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In the case of non-occupational sickness it is common to assume that industrial 
ictors operate but little. This assumption is false. Insured persons in England 
nd Wales lose about 29 million working weeks a year through sickness and this is 
ccounted for by about 50 per cent. of the 164 million insured persons. Respiratory 
infections are the commonest single cause, and in their etiology industrial conditions 
ndoubtedly play a significant role. Bad ventilation, poor feeding arrangements, 
lack of proper facilities for drying wet clothes and shoes, long hours, lack of facilities 
yr proper washixg and drying when hot before going home, lack of care in excluding 
nfected persons and overcrowded transport to and from work—all these contribute 
heir share. Nutrition is a problem that needs our most serious attention within as 
yell as outside the workplace. If schoolchildren benefit from milk, so do adults, and 
1y Own experience in respect of milk in working hours is most encouraging, for it is 
n the protective foods that the worker’s diet is most deficient. 

In respect of non-occupational sickness, there is another important group. It is 
large and indefinite, because many of the conditions pass for certification purposes 
under physical labels that range from rheumatism to cardiac debility. The group 
consists of cases which are either psychological to begin with or which pass from an 


original physical to a continuing psychological state. Culpin (1936), Culpin and 
Smith (1930), Halliday (1936), Lockhart (1931 and 1934), Smith (1930) and Smith 
ind Leiper (1936), have testified to what is common experience among those who 
work in close touch with industry when they emphasize the widespread nature, not 


mly of the actual sickness, but of the generalized vague inefficiency which besets 
this group. Halliday (1935) found 33°5 per cent. among those referred to the 
Scottish Board of Health; Cassidy (1936) found 30°0 per cent. among his cardiac 
cases and Gillespie (1933) arrives at the same conclusion of approximately 33:0 
per cent. In this group more than in any other the general practitioner and the 
industrial doctor are able to help one another. Since the emotional disturbances 
may arise within the works or shop, through domestic, financial, sexual or other 
personal factors, it behoves us to study this group very carefully. 

The manager, whose lack of emotional balance upsets his staff and radiates its 
harmful influence widely, may be primarily suffering from some physical ill, but the 
train of gastric, cardiac and urinary symptoms which are engendered among the 
staff may easily mislead the doctors who have to deal with them unless they have 
in their hands a clue which can often be supplied only by the factory doctor where 
such an official exists. The man who falsifies returns and lands himself and others 
in trouble may be primarily a psychoneurotic under treatment or in need of 
treatment. The lorry-drivers with duodenal pain are probably suffering from mixed 
psychoneurotic and physical causes, such as worry, strain, irregular meals, and 
badly-sprung seating. The strained back that fails to respond to treatment is only 
too often a * compensation neurosis ” in need, not of discipline, but of understanding. 
Only the indolent or the ignorant use the label “ malingerer '’ except in very rare 
instances. It is essential to remember that psychological factors operate widely 
and operate long. It is the long absence or the repeated short absences, the 
prolonged general inefficiency or vague lack of well-being that not only have wide 
economic repercussions but dislocate and disturb others both at work and in the 
family. It is not only actual absence that concerns us but an even greater amount 
of vague inefficiency in work and in life outside. 

In dealing with this type of patient it soon becomes obvious that forces are 
operating in people’s lives which, from a public health standpoint, we have ignored 
far too long. The industrial factor in illness is one that transcends a simple 
classification into occupational and non-occupational. A mass of humanity working 
towards a common end by devious routes, under the leadership and control of a 
manager, is a biological unit. Unless and until industrial and commercial 
administration takes account of this we shall leave untapped one of the most 
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valuable fields of public health work. It would be obviously absurd to suggest that 
only a biologist should have staff control. On the other hand it is very necessary 
that as a part of general higher education a certain biological understanding should 
be inculeated. In this way intelligent staff-control would be stimulated. When 
such understanding exists oddities and neurotics are canalized into creative 
citizenship and departures from health are rapidly noticed and brought under 
effective treatment. In mentioning psychological ill-health it is important to 
emphasize that many people who would weather the ordinary storms of life with 
success can fail psychologically because of a basic inadequacy of nutrition. Of the 
two problems it is uncertain in many cases which operates first, but the two are 
certainly interlocked. Well-informed staff-control deals with both factors, but it 
needs an improved general educational policy if this type of work is to find enough 
properly equipped recruits. 

Widespread unemployment is an industrial problem that presents State Medicine 
with some most devastating sequel. It will take two generations to stamp out the 
harm that has resulted in some of the worst areas. Physical ills are easier to over- 
take than are the psychological disorders that may result from an early up-bringing 
under conditions such as those now prevailing in the Special Areas. The courts 
will, thirty years hence, be convicting people who are in reality the concern of State 
Medicine on its psychological side and whose problems have their roots in Durham 
and South Wales to-day. 

In its direct effect on the worker, industry has a great opportunity, especially 
where it operates in large groups, to give effect to a branch of State Medicine that 
is of comparatively recent growth. Between the panel doctor and the hospitals, 
and working, one hopes, in close co-operation with both, industrial medical services 
are spreading. Wherever a worker can remain at work, either in his own job or in 
some modified occupation, and at the same time receive treatment, the factory 
clinic offers facilities which are otherwise difficult to obtain or else non-existent. 
An ethical code is being worked out to enable the doctors concerned to co-operate 
helpfully in obtaining for the worker a service which he badly needs. It frequently 
costs a man a day’s pay to attend a hospital for ten minutes’ treatment and in 
many cases treatment is not sought because he fears he may lose his job altogether 
or else lose the chance of getting one. In respect of skin conditions, minor sepsis, 
the after-treatment of injuries or sickness, dressings of wounds, rehabilitation, and 
in a great variety of other ways the clinic can do for a patient much that the busy 
private doctor not only cannot do, especially in times of epidemic, but which he is 
only too glad to be able to secure through collaboration with the factory medical 
officer. The investigation of psychoneuroses having possible roots in working 
conditions, the general hygiene of the factory, and especially the supervision, care 
and education of young workers—these and much else render factory medical 
services an essential in a progressive industrial community. Under proper auspices 
they compete and overlap with no one and can render a co-operative service in 
harmony with all other branches of medicine. Where harmonious relations fail to 
mature it is probable that the conception of the factory clinic is a false one or else 
that there is a serious unreasonableness somewhere. 

The industrial medical service should be linked with management on the one 
side and with education on the other. Every worker has a panel doctor—every city 
has a Medical Officer of Health, and within fairly narrow limits it is possible for 
each type of doctor to know exactly the duties of the other. In industry it is 
different. Medical services are by no means universal or even common as yet and 
where they exist there is great variety in the duties performed and the manner of 
performing them. Industrial medicine will never grow if it only tries to do bits 
of other people’s work. It has distinct functions and, while in co-operation with 
other doctors, treatment is one of them, it is mainly an advisory, preventive and 
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specialized service. The industrial medical officer has to co-operate with managers, 
vorkers, engineers, chemists, and architects; he has to discover faults in the 
vorking environment and try to find remedies. In the process he may be concerned 
vith machinery, with chemicals, or with difficulties of human nature, and he must 
e prepared to give freely of what experience he has to his colleagues in general 
vactice. Furthermore he must do his utmost to bring into the effective service of 
ndustry the work done by specialists and research workers. One of the most 
mportant sources of technical advice is the Home Office Factory Department, 
vhose profound store of knowledge, constant helpfulness and unfailing courtesy, 
ndustry sometimes fails to appreciate to the full. 

In considering the practical possibility of a medical service in any concern, it is 
mportant that we should not be misled by the apparent size of the unit. Its real 
size may depend on the number of relatively small concerns controlled by a common 
financial interest. Over 50°0 per cent. of factories employ less than 250 workers, 
ind units over 1,000 account for only 13°8 per cent. of factory-employed persons [2]. 
Nevertheless the real grouping may be very different and, moreover, local grouping 
may become feasible for medico-industrial purposes. 

The industrial medical service, where it exists now, or where it may develop in 
the future, should be linked to management on the one side and to education on the 
other. Medicine in industry is a function of management in any concern sufficiently 
alive to regard its staff as a biological unit, while efficiency combined with well-being 
s naturally the intimate concern of medicine. Efficiency-hunting divorced from 
consideration of general health and well-being, is, however, responsible for many of 
the most difficult problems of the general practitioner, and he has as yet no link with 
industry other than through a factory medical service where such exists. 

The educational side is almost as important as the managerial one. State 
Medicine must do its utmost to use educational forces for hygienically desirable ends. 
Whatever is done about raising the school-leaving age we cannot be satisfied with a 
fixed “ ending” to education and hence continued education is very necessary. It 
may be that the Education Act 1918 will be more widely implemented but as 
an auxiliary to, and not as a substitute for, a proper raising of the school-leaving 
age. Within industry day-continuation schools on the Fisher model are of great 
value. The one run by the local education authority in our own factory passes its 
seven hundred 14-16 year olds through the educational service of the factory clinic, 
on an average, three times a year. A contact is made with medicine in its 
educational capacity which bears much good fruit in later years. ; 

The experience gained in this work makes it seem very desirable that the School 
Medical Service all over the country should be enlarged less on the lines of an 
inspectorate and more in co-operation with the teaching staff. We could then 
abandon the isolated teaching of hygiene and allow medicine to make its contribution 
to the general stream of cultural education. Higher education is still lacking in 
nuch that goes to the root of true physical education, and it is possible, in fact it is 

lmost the rule, for young people to matriculate and yet be physically illiterate 

‘hat they know next to nothing of value concerning the organism which will be 
their home, their economic tool, and their chief pleasure-store for the remainder of 
their lives. 

State Medicine has a great concern with modern industry, and will be influenced 
by industrial developments to an increasing extent in the future. Within industry it 
has to protect, develop, and educate the worker. It has to see that the services he 
needs are readily accessible, and it has to give the general practitioner all he requires 
in the way of ancillary services. It has to see that in a competitive system 
the brunt of the struggle shall not fall on the type of worker least able to defend 
himself—-the young and the unskilled. It has therefore to be concerned with hours, 
wages and general industrial conditions. At present the least favoured of tne 
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population tend to get into the least desirable hygienic surroundings and a com- 
prehensive view of this problem is essential. To talk of raising the physique of the 
young while leaving this matter in its present state is quite ludicrous. 


INDIRECT EFFECTS 


We now come to the more indirect influences of industry on State Medicine—to 
those factors in industrial life which affect the whole community rather than the 
workers directly concerned. 

Industry has been, and is, the most potent single factor altering and modifying 
man’s environment. It has caused changes more rapid and more profound in the 
last few decades than have occurred since man acquired the art of agriculture and 
began to found permanent homes. Small wonder is it that man has found many of 
the necessary adaptations extremely hard to acquire. There are many individual 
failures and incomplete successes which result in physical disorders or in psycho- 
neurotic disturbances, and it is a matter of grave import to State Medicine that 
emotional and irrational impulses can produce serious dislocation in the free flow of 
essential supplies. Recent advances in the means of transmitting ideas have 
rendered it possible for small groups of people to work on the mass, not by persuasion, 
but by powerful suggestion and propaganda, so that the whole system of food 
production and distribution may lie at the mercy of irrational forces which may 
even culminate in war, and these same fears that may lead to war also operate to 
raise tariff barriers and result in hogs, coffee, wheat, fish. and milk being destroyed 
in one place while empty stomachs call for them in another. What is true 
internationally is aiso true nationally, in our own country as much as in any other. 
The grave nutritional problems that beset industrialized peoples are in no small 
part due to artificial trade barriers, both internal and external, called into being by 
powerfully stimulated emotions, and thus progress in creative hygiene is hampered. 
Anthropology, psychology and social medicine have much to contribute to the 
solution of economic problems. There is, however, no time to be lost for the 
widespread emotional frustrations arising out of our, as yet, imperfectly balanced 
system of industrial development and activity are very vulnerable to the influences 
of such modern means of widespread publicity as the Press, the film and the radio. 
State Medicine cannot ignore the economic effects of such things, but its only 
weapon is an educational one. In the progressive educational campaign that State 
Medicine needs to conduct, the radio and the film are of determining importance. 

Industry is a great ally of State Medicine ; without it modern civic hygiene would 
be impossible, bottled and pasteurized milk would be unknown and the rapid 
distribution of sera and other essentials would be unattainable, but it has serious 
responsibilities in regard to public health and welfare. Advertising by the aid of 
prostituted scientific data is capable of foisting on the public foods, drinks, and 
dietetic dogmas of the most pernicious kind, and sooner or later State Medicine will 
have to call a halt in the process by exposing the false claims made and the interests 
involved in the making of them or in the suppression of efforts designed to nullify 
them. 

Apart from shortcomings in nutrition, many aspects of inadequate health at the 
present time may be but a transient phase of readjustment and this is quite probable 
on the psychological side. The altered relative economic positions of young and old, 
male and female, within the family, can set up serious disorders of individual function 
arising out of emotional conflicts, while the reduction in the size of families is 
certainly producing considerable increases in the financial burdens borne by the 
young for the benefit of the old. 

The economic complexities of the present time are admitted, but unless we realize 
their implications for medicine, we shall not only fail to discover the origin of much 
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ill-health, but shall fail also to create a sound background for creative living. We 
need to dwell on the wide benefits we derive from industrialism while at the same 
time realizing how it may give rise to disturbances. Free, upstanding bodies, with 
sraceful carriage and with healthy skins exposed to sun and air, courageous and 
ypen minds leading to clear and graceful diction, happy homes and creative zest— 
these are the things that modern history can so powerfully assist in producing for us 
if only we are sufticient!y determined. If, however, it fails to function adequately, 
some powerful group must step in and create the necessary public opinion to over- 
whelm obstruction. Such a group must be beyond suspicion of vested interest or 
ulterior motive. Medicine stands in a unique position in this regard. It can assume 
almost a trusteeship for culture, sanity, and health, but from consulting-rooms and 
offices it cannot exercise this function. State Medicine musi take an active part in 
general education and, as a start, insist that the cultural education of its own 
students shall not be sacrificed at the most formative period of their lives. State 
Medicine needs recruits of wide culture if it is to play its part effectively in the 
world, and the medical student goaded by financial necessity and conditioned by a 
long and expensive training, tends to fall out of the stream of cultural and widened 
interests for very nearly seven precious years. 

Industry, by the same process, has set the pace for higher education by a too 
rigorous demand for academic titles and certificates and this has tended to exclude 
much that makes for culture and general education. Such acquisitions do not lend 
themselves to examination assessment and are even sometimes a barrier to business 
success. 

Technical training at a high level is essential but the uses to which this 
knowledge is ultimately put depend on an equally high level of general under- 
standing. Medicine has failed hitherto to regard public education as within her 
province and the world is the poorer for it. 

If medicine were linked more intimately with general education, science, by 
acquiring a personal—as distinct from an abstract—interest, would sink more deeply 
into the young mind as a manner of thinking rather than a body of knowledge. 
Many school subjects which appear to young people as quite unrelated would 
assume a unity, if only physiology and anthropology, acting as catalysts, could 
displace biology and hygiene as ‘subjects’. It is not on account of cerebral 
pre-eminence that doctors often function powerfully when they enter public affairs 
but because they have acquired a certain outlook on basic essentials which appeals 
to their fellows. The man who has some concrete ideas on the fundamental needs 
and aspirations of mankind is a valuable asset to any deliberative assembly and the 
need is great. 

Modern industrial technique has been a strong influence in concentrating power 
into fewer and ever fewer hands. As craft gives place to machine production and 
technical education leads to the highly specialized shop, rather than to the free and 
relatively independent bench, as organizations grow larger and the real control 
becomes more remote from the individual worker, the risks of uneducated power 
become greater. We may easily produce a vast physiologically illiterate and 
irresponsible proletariat, under the management of a small highly technical group 
of leaders. These leaders, pre-eminent in commerce, finance, or administration, 
may be, and often are, singularly lacking in psychological or general human 
understanding, and among the humane professions medicine alone may retain some 
personal independence for itself. ‘This is far too dangerous. State Medicine needs 
to see to it that all who carry human destinies in their hands have an under- 
standing of human needs, or at least, a general education sufficiently broad to 
enable them to listen to the advice of those who practise the humanities. Well- 
taught biology helps to place in proper perspective the relative roles of emotion and 
reason in human affairs. Nothing can be more vitally necessary at the present 
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time. The scientific planners tend to forget emotional needs, and demagogues 
misuse them. Man needs an education which will cause rationalists to remain 
human and demagogues to become harmless. It is not a hopeless task, but it is an 
important one. 

Those who would plan on the grand scale need to remember that while their 
economic schemes are based on an ordinary time scale, the emotions that they have 
to contend with change only very slowly on a geological scale. There can be no 
health in the true sense of the word in a community where basic instincts are either 
heavily frustrated or ignored. Placebos may for a time achieve a transient success 
but we cannot be complacent about the state of large sections of our own people 
to-day. State Medicine would do well to institute a comprehensive survey of the 
factors in modern industrial civilization which react adversely on man. The 
industrial state is at its best a vast impersonal machine and men feel this very 
acutely. In the face of such impersonal forces man has always had a tendency to 
invoke the aid of magic and of tribal gods. From nature-healers to super-men and 
through all manner of quackery powerfully aided by mechanized publicity, those gods 
are with us now, and though superficially they appear to resolve problems for a time 
they are unable to promote health unless they free the mind and this they cannot 
do. Dr. Jung has recently warned us not to forget the powerful operaticn of tribal 
instincts and the need for personal leadership in directing them towards creative 
rather than destructive ends. If there is a certain sense of aimlessness among 
young people to-day it is poor statecraft to supply palliatives instead of creative 
opportunity. Modern industry, by concentrating power and responsibility, is enabled 
to produce large quantities of cheap goods and there is a basic conflict here by no 
means easy to solve. The economists seem to have forgotten human emotions and 
medicine has ignored industrial tendencies, while education has often been content 
to pursue exclusively utilitarian ends. Only a fusion of ideas among these three 
moulding forces can evolve a dynamic solution. If State Medicine began to act as 
a ferment in the industrial thought of our time, would it be effective? The answer 
depends on how deeply it studied the problem and how forcibly it made known its 
conclusions, but so wide is the present public pre-occupation with health, and so 
acutely do many people feel the present insecurity that any new and vital approach 
to the problem would undoubtedly evoke widespread interest and attention. The 
prestige of medicine is still high, and if we could state with conviction that the 
health and well-being of the people at large were affected by certain economic and 
industrial tendencies which had psychological and biological roots, and could produce 
as evidence a kind of hygienic balance sheet showing the positive advances on one 
side and the retardations and adverse influences on the other, we should have some- 
thing which might transcend frontiers and prove a decisive factor in working out a 
stable and peaceful order of society. State Medicine must either lead in this field of 
social welfare or lose a magnificent opportunity and it must not be deterred by the 
taunt of not minding its own business and of interfering in fields outside its scope. 
If things go wrong, if the world-production and distribution of foodstuffs is dis- 
located, if educational forces, such as the film and radio, are misused, if mental 
health is endangered because ‘certain people wish to shackle free development, if 
industrial organization loses its sense of service to mankind, and if, maybe, the 
resulting tensions lead to war and all its horrors, it is State Medicine that has to 
deal with the resulting damage to humanity. Surely then we have a vital interest 
in advocating a system of progressive and free development and anything we can do 
to achieve it is justifiable. 

Such are some of the influences which industry exercises on the development of 
State Medicine. It may be that too much has been claimed for the possible 
effectiveness of medicine as a general educative force, but the changes that applied 
science is creating in our environment are so rapid and so complex that it seems 
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lesirable to regard much of what is happening as in the nature of a vast physiological 
experiment with psychological variations superimposed. If any group of people has 
a chance of working out a solution it is reasonable to suppose that medicine will at 
least be powerfully represented in it and in any case the situation is sufficiently 
urgent to make the attempt worth while. 
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Discussion.—The PRESIDENT said he was struck with the fact that the problems of 
industrial medicine were largely those cf the fighting Services. For instance the greater 
‘‘ accident-proneness ”’ of the recruit to industry was also apparent in Service trainees before 
they became adapted to their complex environment. He thought that the psychologists 
were not quite fair ynsidering that Public Health and other State Medicine authorities 
did not realize the ir tance of psychology to their subjects. In the Services the matter 
had received a good deal of attention; but even if, by rest and persuasion, a naval officer or 
man suffering from a neurosis was restored to apparent mental normality, he would almost 
invariably break down again on returning to his complex naval environment. At present all 
that could be done with such misfits was to invalid them for the good of themselves and the 
Service. 

He agreed with Dr. Lockhart that State Medicine should mean more than mere “ Public 
Health’, and that the State should require more education in biology and psychology of 
employers of labour, politicians, and all Government servants in responsible positions. The 
psychologists themselves, however, had shown that a large proportion of the population were 
not educable beyond a certain point, and that the question of producing a mentally healthy 
population depended mostly on a satisfactory_environment in the earliest years of life. It 
was surely true that the majority of men became Christians or Buddhists, Communists or 
Democrats as children, and remained so for life. 

Finally, State Medicine as interpreted by Dr. Lockhart in its widest sense appeared to 
offer the best hope of curing the present anxiety-neurosis of the world-mind. 





Dr. MILLAIS CULPIN said that his industrial investigations showed that a large 
proportion of the working population suffered from psychoneurotic symptoms without 
obvious disability and thus formed a source of supply for the numerous cases referred to by 
Dr. Lockhart. Apart from individual investigations the exciting causes could only be guessed 
at. Occupational security was not a safeguard against nervous break-down; advantageous 
as it was, it was too often associated with rigidity of working conditions. When change of 
occupation or of employer was easy the incidence of minor psychoses was low. Sometimes 
in a modern factory, where every physical] care was taken of the employee, the sickness rates 
were higher than in, for example, a laundry run with very little attention to that physical 
care. The fluidity of labour in the laundry trade might account for this. Referring to the 
President's remarks about nervous conditions in the Senior Service he mentioned an episode 
concerned with deep-sea diving, when, out of ten picked men, three broke down owing to 
a definite and recognizable nervous predisposition. This suggested that knowledge of the 
methods of psychological examination should be available in the Navy. 


Dr. M. ROSENFIELD said that Dr. Lockhart had raised the problem of neurosis in industry. 
The fact that panel practitioners returned many neuroses as gastritis, rheumatism, lumbago, 


1 Proc. Roy. Soc. Med., 1933, 26, 664-665. 
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and so on, was due not to misdiagnosis, but rather to a sincere attempt to assist these 
patients. 

Because few employers regarded mental illness as meriting consideration, these patients 
were open to victimization by degrading or dismissal. To enable a worker who had an acute 
attack of anxiety or depression to get a few days’ rest it was necessary to send the employer a 
certificate of some physical disorder. 

For the treatment of these psychoneurotic workers certain preliminary conditions were 
required: (1) Reasonable certainty that no threats of unemployment hung over the patients ; 
(2) co-operation with factory officials so that consideration was given to these patients when 
they were at work ; (3) possibility of discussing with responsible officials problems of change 
of employment, rehabilitation, alternative work, and light work. 

At present there was little co-operation between factory officials and doctors over the 
problems of neurosis. The problem of neurosis in industry was treated in a routine, inhuman, 
uncomprehending manner, with most dangerous consequences to many psychoneurotic 
workers. 
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Section for the Study of Disease in Children 


President—C. PAGET LAPAGE, M.D. 


October 23, 1936 


Precocious Puberty in a Girl aged 4 Years.—A. WHITE FRANKLIN, M.B. 


J. W., female, born 8.10.32, at full term, weighing 9 lb.; the only child of 


normal healthy parents. 

Development at first delayed; she said words at the’age of one year, but did not 
walk or cut her teeth until 18 months old. Breasts then began to develop, teeth 
erupted in rapid succession, and she seemed to be growing quickly. At 2 years 
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Showing precocious development of carpal bones compared with a 
normal girl of the same age, 2? years. 


and 6 months (April 1935) she bled from the vagina for three days, and was 
admitted to Queen’s Hospital. Her weight was then 40 lb., and her appearance 
that of a child of 5 or 6, with the manner of one of 24 years. In July 1935 
she bled again and was admitted to St. Andrew's Hospital, Bow. Weight 40 lb., 
height 31 in. X-ray examination showed ossification of all the carpal bones, and in 


the patella and the superior tibial epiphysis. 
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There have been four further “ periods,” in December 1935, and in February 
July, and August 1936. She loses much bright blood with some clots, and there is 
lumbar pain. There has been no discharge or bleeding in the intervals. 

In September 1936, then aged 3 years and 11 months, she was admitted to 
St. Bartholomew’s Hospital. 

On examination.—A large girl, inclined to fat, with well-developed breasts, 
sparse pubic hair, some axillary down, and marked knock-knee. Weight 53 lb., 
height 43% in. (a gain of 13 Ib. and 12} in. in 14 months). Physically normal other- 
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Fic. 2.—J, W., aged 4 years. Weight 54 1b. 4 oz. 


wise. Blood-pressure: 112/85. Urine (investigated by Dr. A. S. Parkes) : gonado- 
tropic hormone not increased, male-sex hormone absent. Optic discs and fundi 
normal ; visual fields unobtainable (Mr. Foster Moore). 

Pelvic examination shows an anteflexed uterus, 1} in. long. The right ovary is 
palpable and not enlarged, the left cannot be felt, and there is no tumour in the 
pelvis (Dr. Wilfred Shaw). 
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Blood-count: Hb. 90% ; R.B.C. 4,790,000 per c.mm.; W.B.C. 4,700 per c.mm. 

Wassermann reaction: negative. Mantoux reaction (0°l mgm.): negative. 
Sedinientation rate: 8 mm. in one hour. Blood-sugar curve (20 grm. glucose) : 
vithin normal limits. Aschheim-Zondek reaction : negative. 

Skiagrams: Skull normal; wrist shows ossification of all carpal bones. 
Retrograde pyelogram (Mr. W. E. Underwood) shows no evidence of suprarenal 
tumour. 

Examination at Bethlem Royal Hospital by Dr. Bernard Armitage revealed a 
mental age of 4 years (chronological age 4 years), and an intelligence quotient of 
1°07. There is no mental precocity. 

The most likely cause of precocious puberty is an ovarian tumour (granulosa- 
celled), though in some cases there is only an ovarian hyperplasia or hyperactivity. 
The anterior pituitary can theoretically be responsible. 

A tumour of the adrenal cortex tends to produce virilism with sexual precocity 
in the female, rather than menstruation. The absence of signs of increased intra- 
cranial pressure after eighteen months’ history and the sex almost rule out a pineal 
tumour. The investigations have failed to establish the exact diagnosis. Is it 


justifiable to explore the ovaries ? 


Discussion.—Dr. E. A. COCKAYNE said that hyperplasia or neoplasm of the suprarenal 
cortex could be excluded, because menstruation had taken place. He thought the fault lay 
in the ovary or, with less probability, in the anterior lobe of the pituitary gland. Operation 
was unjustifiable, but the girl should be kept under observation. 


Dr. F. PARKES WEBER thought that in this case the precocious puberty was probably of 
ovarian origin. He would not advise an exploratory laparotomy for the present, as adjust- 
ment towards the normal might take place spontaneously in such ovarian cases.' The 
report on the cestrin content of the urine would be of some diagnostic value. 


Dr. MCNAIR SCOTT quoted a case which he had been privileged to see and which was under 
the care of Dr. E. A. Park and Dr. Emil Novak at Johns Hopkins Hospital, Baltimore. This 
was a child of 16 months who had begun to menstruate shortly before she was first seen in 
the out-patient department in 1932. Even before this she had shown evidence of precocious 
sex development by enlargement of the breasts, at first transitory and later persistent. 
Examination showed the child to have external genitalia definitely more mature than normal 
for her age, and on rectal examination the uterus was felt to be almost pubertal in size. 
She had in addition a moderate amount of pubic hair and a trace of axillary hair. The breasts 
were definitely enlarged, but no secretion was present. Investigations followed the same lines 
as those reported by Dr. Franklin on his case and revealed nothing significant. Reaction to 
**Freidman’s Modification ’’ of the Zondek-Aschheim test was negative. This child was 
operated on for a possible granulosa carcinoma and was found to have definite corpora lutea 
in one ovary and a minute granulosa-celled adenoma in the other. This minute tumour was 
removed and its character confirmed on section. The child made an uninterrupted recovery 
from the operation but has continued to menstruate quite regularly up to the time of the last 
examination which occurred in April 1936, when she was 5 years and 8 months old. 
Dr. Novak thought, from the fact that corpora lutea were present in the ovary, that the 
essential lesion was extra-ovarian, probably pituitary in origin. This girl might be one of 
those children who skipped their childhood, owing to a speeding-up of their endocrine system, 
but who, after puberty, became perfectly normal women. A small adenoma of the anterior 
lobe of the pituitary might possibly be present which was not now diagnosable. 


POSTSCRIPT (28.11.36.).—Urine examined at the Pregnancy Diagnosis Station, 
Edinburgh, by Dr. M. H. MaeKenzie, showed 10 international units of cwestrin per 
litre. (Normal for adult women, 20-50 international units.) [A.W.F.] 


1 For an apparent example of remarkable adjustment in an extreme case, see F. Parkes Weber 
‘‘ Endocrine tumours and other essays,” 1936, p. 34 (Dr. J. W. McNee’s case). 
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Gargoylism (Chondro-osteo-dystrophy, Hepatosplenomegaly, Deafness, 
in Two Brothers.—E. A. CocKAyNnE, D.M. 


Parents normal and not blood relations. One other child, a girl, aged 6 years, 
normal. No history of similar condition in family. 


Roy S., male, aged 9 years. Limited movement of joints noticed from birth. 
Sat up at 7 months, walked at 12 months, spoke single words at 8 months, at which 
age he became deaf, and has spoken little since. Coarse hair, yellowish-white in 
colour. Depressed bridge to nose. Purulent nasal discharge. Face large, with 





Gargoylism in two brothers. 


coarse features. Ears very large. Tongue large. Head large and brachycephalic, 
with bulging of lower part of temporal bones. Supra-orbital ridges prominent. 
Head circumference 21 in. Teeth: full set, normal and in good condition. Cornez 
clear, fundi normal. 

Abdomen protuberant, with small umbilical hernia. Liver enlarged two finger- 
breadths below costal margin. Spleen not palpable, splenic dullness increased. 
Both testicles in scrotum and normal in size. Downy hair on back. 
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Mentality: Bright and quick, takes notice of all that is going on around him, 
und plays a good deal with his brother in the next bed. Happy, contented, and 
friendly. Very deaf, though not completely so. Lip-reads well. Speaks only a 
few words, but is able to read simple words. 

Skeletal system: No kyphosis. Pes cavus on both sides. The right knee is 
considerably swollen, the enlargement being bony. No other joint swellings. 
Shoulders: abduction limited to a right angle. Elbows: flexion limited to three- 
quarters, extension almost full, more on left than right. Considerable limitation of 
pronation and supination. Wrists: extension three-quarters of normal. Hands: 
considerable limitation of flexion and extension at metacarpophalangeal and 
interphalangeal joints. Both little fingers incurved. Hip movements full. Knees: 
full extension, some limitation of flexion. Ankles: some limitation of dorsiflexion. 

Radiological examination —Skull large, a little thicker than normal. Sella 
turcica large and deep, with poorly developed anterior clinoid process. Vertebra 
normal, except for slight projections forward on the upper and lower aspect of the 
border. Humeri: Heads a little flattened and rarefied. Radii thick and curved 
outwards. All other long bones thicker than normal. Metacarpals and phalanges 
broad, short, and rarefied. Heads of femora normal. Metatarsals and phalanges 
short and broad. 

Blood cholesterol 235 mgm. per 100 ¢.c. serum. Wassermann reaction negative. 


Dennis S., male, aged 44 years. Walked and talked at 12 months. Joints large 
from birth. Increasing deafness for 18 months. Bears a very close resemblance 
to his elder brother both in build and facial appearance. Has similar coarse features 
with large ears, thick eyebrows, and coarse yellowish-white hair. Skull large and 
brachycephalie with bulging of lower part of temporal bones. Purulent nasal 
discharge ; snores at night. 

On admission—Membrana tympani on both sides retracted and thickened. 
Later developed bilateral otitis media with perforation of both drums. Antra 
opaque. Circumference of head 21 in. Teeth normal; slightly spaced. Cornex 
clear. Fundi normal. 

Abdomen protuberant ; small umbilical hernia. Liver enlarged two fingerbreadths 
and spleen one fingerbreadth below costal margin. Testes undescended. Right 
inguinal hernia cured by operation. 

Mentality : Friendly, obedient, and cheerful. Plays with and talks to other 
children. 

Skeletal system: Slight kyphosis. Slight genu valgum, and pes cavus on both 
sides. Shoulders: abduction limited to a right angle. Elbows: extension limited 
to 170° on both sides. Supination limited to a half. Considerable limitation of 
extension and flexion at metacarpophalangeal and interphalangeal joints. Fingers 
broad and short, incurved little fingers. Hips: some limitation of abduction and 
extension. Knees: extension slightly limited. Feet broad with pes cavus on both 
sides. 

Radiological examination : Skull thick. Sella turcica large and deep. Bodies 
of vertebrz flattened. Ribs broad. Humeri thick, especially at extremities. Radii 
thick and curved outwards, ulne greatly thickened with a small projection on inner 
side of lower third of left ulna. Metacarpals and phalanges short and broad. Necks 
and shafts of femora thick, shafts of tibize and fibule thick and shorter than normal, 
tibiz especially thickened at extremities. Metatarsals and phalanges broad and 
short. 

Blood cholesterol 204 mgm. per 100 c.c. serum. Wassermann reaction 
negative. 
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Dr. Cockayne said that the syndrome, first recognized by Helmholz and 
Harrington, had been described more fully and named gargoylism by Ellis, Sheldon, 
and Capon. The two children, one of whom he was unable to bring to the meeting, 
but whose photograph he was showing, were interesting because they were brothers, 
and because of the mildness of their disease. They had no corneal dystrophy, thei: 
mental condition was better, and their bone changes less than in most of the 
recorded cases. Some cases were not mentioned in the paper by Ellis, Sheldon, and 
Capon, notably those described by Nonne under the title “ Familiares Vorkommen 
einer Kombination von imperfekter Chondro-dystrophie mit imperfektem Myxoedema 
infantile.’ Three sisters out of a sibship of six were affected, and had the disease 
in a still milder form. They were intelligent, their eyes were normal, and there 
was no recognizable enlargement of the liver or spleen, but they were dwarfed and 





Dennis S. 


had the other characteristic signs. Professor Nonne had given him (Dr. Cockayne) 
further particulars some time ago, and had said that the twins, then aged 23, were 
still mentally normal, but were sexually undeveloped. They were German, and 
their parents were second cousins. 

Two brothers with the disease in a slightly more severe form than those described 
here had been shown before this Section by Hunter, in 1917. 

Murk Jansen had described a case in a boy (patient 1), and Davis and Currier, 
under the title of ‘‘ Morquio’s disease” had described two. They were brothers, 
with buphthalmos and optic atrophy, in addition to the usual signs, members of a 
sibship of five, and a sister was probably affected also. Ruggles in his paper on 
““ Dwarfism due to Disordered Epiphyseal Development ”’ had described a sibship in 
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which two boys and a girl had this dystrophy, and one boy and three girls were 
normal. In a personal letter he said that they were German, and that their parents 
were not blood relations. 

So far the condition had affected only one member of a sibship, or had had a 
familial incidence, and was therefore probably recessive. In most cases there had 
been no consanguinity of parents, but in Nonne’s cases the parents were second 
cousins, and in an unpublished case they were first cousins. 

As to the etiology: When he (Dr. Cockayne) had shown a case before this 
Section in 1935, he suggested that the changes found in so many different systems 
made it probable that the underlying cause was an error of metabolism. He was 
then unaware that a boy, with early deafness, in addition to the other signs of the 
disease, had been described by Hurler, and that his brain had been examined 
histologically by Tuthill under the title “ Juvenile amaurotice idiocy”. Lipoid had 
been found in the cells in many parts of the brain, but the appearance differed in 
some respects from both juvenile and infantile amaurotic idiocy. Similar changes 
had since been found in the brain in another case not yet published. There could 
therefore be little doubt that the dystrophy was due to an error of lipoid metabolism 
and that the mental deterioration and the enlargement of the liver and spleen were 
due to infiltration with lipoid. 
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Further Report on a Case Illustrating the Action of Bran in the 
Treatment of Hirschsprung’s Disease, previously shown December 13, 
1935.'— F. PARKES WEBER, M.D., and A. SCHLUTER, M.D. 


The patient, a boy, is now aged 5 years. 

At present he is given an enema twice weekly by his mother, and in this way 
gets on quite well, but only if he takes a teaspoonful of Kellogg’s All-Bran thrice 
daily with meals. 

The truth is that the bran has acted in this case of Hirschsprung’s disease just 
as it almost invariably does in ordinary cases of habitual constipation. If the 
regular use of bran does not by itself suffice, it at least makes the constipation 
much more amenable to other treatment. More cannot be expected. (See F. Parkes 
Weber, in “ Habitual Constipation,” in Endocrine Tumours and Other Essays, 1936, 
p. 118.) 


Collapse of Lower Lobe with Bronchial Dilatation: Apparent 
Resolution.—G. H. Newns, M.D. (by courtesy of Dr. DONALD PATERSON). 


E. M., aged 9 years, has had repeated attacks of asthma since the age of 2, but 
they have of late diminished in frequency. His appetite has, however, been poor, 
and he has recently lost weight. Protein skin tests gave positive reactions to dust, 
feathers and orris root, and he was admitted to the Hospital for Sick Children, 
Great Ormond Street, for desensitization. 


1 Proceedings, 29, 520 (Clin. Sect., 18). 
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Previous history—Eezema at the age of 9 months, and “congestion of the 
lungs” at 3 years. 

On exramination.—The child was rather pale and was under weight. The only 
abnormal physical signs present were in the lungs, there being an impaired percussion 
note and diminished breath sounds over the right lower lobe; a few crepitations 
were heard. No finger clubbing. The mediastinum was not displaced. 

Investigations.—Mantoux reaction: 1 in 1,000 negative ; 1 in 100 positive. 

Sedimentation rate: 15 mm. in 1 hour. 














Fig. 1.—4.6.36. Bronchiectasis in collapsed right lower lobe. 


Skiagrams of chest: A triangular opacity was present in the right lower zone, 
probably collapse of the lower lobe. After lipiodol injection the bronchi in the 
collapsed lobe were seen to be dilated (fig. 1). 

Treatment and progress —A course of Bencard’s mixed inhalant vaccine was 
given by the rush method, but this was discontinued after ten days. Carbon dioxide 
inhalations were given, and postural drainage was carried out for eight hours daily. 
Subsequent X-ray examinations showed a gradual re-expansion of the right lower 
lobe, eventually complete. A second injection of lipiodol showed an apparent dis- 
appearance of the bronchial dilatation (fig. 2). 
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Fic. 2.—21.10.36. Bronchiectasis no longer present. 


Dermatomyositis.—P. R. Evans, M.B. (for WILFRID SHELDON, M.D.). 


Male, aged 13 years. 

November 1933 to March 1934: Swelling and pain in limbs; face blotchy ; 
gingivitis; pyrexia; tachycardia with accentuation of mitral and pulmonary first 
sounds and a mitral systolic murmur conducted outwards. R.B.C. 3,680,000; 
Hb. 68% ; W.B.C. 8,400. Serum calcium 8°7 mgni. %. 

November 1934: Swelling of arms, slight pyrexia, severe gingivitis. Legs, back 
and face became swollen. Skin blotchy, some leucodermia; elbow movements 
limited. Improved with general measures and autogenous vaccine from feces 
Strep. fecalis). Serum calcium 14°5 mgm. %. Sedimentation rate 20 mm. first 
hour. Blood-count normal except for 6% eosinophilia. 

15.9.35: Admitted to Cheyne Hospital. 

On examination.—Thin ; skin tight; pressure sores on back ; reddish-purple rash 
over trunk and periphery of limbs. Heartenlarged: otherwise normal. Movements 
limited, especially at elbows, knees, ankles, and iaw. Temperature normal; pulse 
90-100. Further pressure sores, gingivitis, small boils, and cellulitis of the right 
ear developed, but considerable improvement has occurred. At present there is 
erythema, with some swelling and scaling of the skin on fore-arms, hands, ears, 
hips, thighs, and knees; telangiectasia on the face; scarring on knuckles. Sub- 
cutaneous and muscular wasting, with shortening of many muscles. Tonsils septic 
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and cervical glands enlarged. X-rays show decalcification of bones; heart shadow 
large. Faces bacteriologically normal. Serum calcium 9°1 mgm. %. 








Dermatomyositis: showing muscular wasting and contractures. 
g g 


Treatment.—Massage and passive movements; extension of legs with 10 lb. for 
five weeks; extraction of teeth; faradism to quadriceps; syr. ferri. iodi. 3i, t.d.s.; 
vitamin B,, 500 units weekly; autogenous streptococcal vaccine from pustule on 
finger. 


Dr. J. WILKIE ScoTT said that, judging from the course of cases which he had seen, he 
thought the primary process was a panniculitis which might affect the overlying skin and 
the muscle-sheaths, or sometimes only the latter. .In one case there had been initially a 
generalized considerable swelling of the limbs, of rubber-like consistency, which disappeared, 
leaving limitation of joint movements exactly like those in the case shown but with no skin 
involvement. In another case, in which there had been marked restriction of movement and 
also skin changes, there had subsequently been a deposition of calcareous material like rows of 
beads in the subcutaneous tissue, and one or two of these had ulcerated through the skin 
(dermolithiasis). The results of the blood-calcium examinations in this case had been 
normal, and he (the speaker) considered that the calcification had occurred, not as an error 
of calcium metabolism but as a consequence of devitalization of the tissues. 


Diaphyseal Aclasis.—R. W. B. ELuis, M.D. 


J. L., a boy, aged 9 years, born at term by normal delivery. Both parents and 
a younger brother, aged 6, are well and unaffected. Parents unrelated. No similar 
condition known in either family (collaterals not examined). A few days after 
birth a hard lump was noted on the left ankle. Since this time, masses have been 
felt around the knees, shoulders, scapule, and ankles. They are thought to have 
increased in size recently. 


On examination.—A rather poorly developed boy, with large exostoses attached 
to the spines and inner borders of the scapule, to the upper ends of the humeri, to 
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Fic. 1.— Bilateral involvement of lower ends of femora and upper 
ends of tibiw and fibule. 











Fic. 2.—Cystic appearance of upper end of left hamerus. 
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the upper and lower ends of the femora and fibula, and to the lower ends of ulnx 
There is a small exostosis at the medial end of the left clavicle and deformity of th 
little finger of the right hand. The skull is unaffected. 


Radiological examination: At the site of the exostoses the end of the diaphysi- 
of the affected long bone shows expansion and irregularity of outline (fig. 1.) Th: 
structure of the bone in these areas is coarsely trabeculated, and is less densel\ 
calcified than the remainder of the shaft. The upper end of the left humerus has : 


cystic appearance (fig. 2.) The epiphyses are not affected. 


The report of other cases shown at the meeting will be published in the nevi 


issue of the PROCEEDINGS of the Section. 
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The Search for Truth, with Special Reference to the Frequency 
of Gastric Ulcer-Cancer and the Origin of Grawitz Tumours of 
the Kidney 


PRESIDENT’S ADDRESS ' 
By W. D. NEwcoms, M.D. 


ABSTRACT.—-The importance of the truth in science is emphasized and the difficulty of 
finding the truth by searching medical literature is pointed out. Two pathological problems 
are considered as illustrations. The great variation of opinion as to the frequency of ulcer-cancer 
of the stomach is noted and the lack of definite histological criteria for its diagnosis is suggested 
as the cause of this variation. Four points in the diagnosis of pre-existing peptic ulcer are 
mentioned and the importance of fusion between the muscularis mucose# and muscularis at 
the edge of the ulcer is insisted upon. The risk of mistaking deep epithelial heterotopia for 
carcinoma is illustrated. 

The problem of the origin of Grawitz tumours of the kidney is next considered and the 
literature briefly reviewed. The rarity of carcinoma ox the suprarenal compared with Grawitz 
tumours is indicated by an examination of 5,201 autopsies at St. Mary’s Hospital. The 
variation in sex incidence of the two tumours is also commented upon. The results of an 
analysis of 887 small nodules found in the kidneys in 1,172 necropsies are given. Adenomata 
were found in 7-2% and accessory suprarenals in 2-6%. An example of a transition between 
an adenoma and a Grawitz tumour is illustrated. Stress is laid on the essential papillary 
structure of the Grawitz tumour and it is suggested that the renal theory of its origin is 
more likely to be true. 


ResUME.—L’auteur accentue |’importance de la vérité dans la science, et montre qu’il 
est difficile de la découvrir en étudiant la littérature médicale. Comme exemple il cite deux 
problémes pathologiques. I] signale les grandes différences d’opinion qui existent sur la 
fréquence du cancer gastrique 4 base d’ulcére, et les attribue au manque de critérium 
histologique dans le diagnostic de cette affection. I] parle de quatre points dans le diagnostic 
d'un ulcére gastrique pré-existant, et insiste sur l’importance de la fusion entre la muscularis 
mucose et la muscularis au bord de l’uleére. Le risque de méprendre une hétérotopie 
profonde de !’épithéle pour un carcinome est illustré. 

L’auteur considére ensuite le probléme de l'origine des tumeurs de Grawitz du rein, et 
résume briévement la littérature sur ce sujet. La rareté du cancer des surrénales comparée 
a l'incidence des tumeurs de Grawitz est indiquée par ]’'examen de 5201 autopsies faites a 
St. Mary’s Hospital. La différence dans ces fréquences selon le sexe est aussi remarquée. 

L’auteur communique le résultat d’une analyse de 387 petits nodules trouvé dans les reins 
4 1172 autopsies. Un adénome fut trouvé dans 7°2% des cas, et une surrénale surnuméraire 
dans 2-6%. Un exemple de transition d’un adénome A une tumeur de Grawitz eat illustré. 
L’auteur insiste sur la structure essentiellement papillomateuse des tumeurs de Grawitz, et 
suggére que la théorie de leur origine rénale est la plus probablement correcte. 


1 Abridged. 
Dec.—PaTH. 1 
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ZUSAMMENFASSUNG.—Verf. betont die Wichtigkeit der Wahrheit in der Wissenschaft 
und zeigt wie schwierig es ist, sie aus der Literatur zu erfinden. Zwei Probleme aus der 
Pathologie werden als Beispiele hierfiir erachtet. Die grosse Meinungs verschiedenheit, die 
hinsichtlich der Hiiufigkeit des Uleuskrebses im Magen besteht, wird erwihnt und auf das 
Fehlen eines histologischen, diagnostisch einwandfrei verwertbaren Kriteriums zuriickgefiihrt. 
Vier Punkte in der Diagnose eines vorher vorhandenen Geschwiirs werden angefiihrt, und es 
wird die Bedeutung der Verschmelzung zwischen der Muscularis mucosae und der Muscularis 
am Rand des Geschwiirs betont. Die Miéglichkeit, eine tiefe epitheliale Heterotopie mit 
Karzinom zu verwechseln wird illustriert. 

Verf. geht dann auf die Frage der Herkunft der Grawitzschen Nierentumoren iiber und 
gibt eine kurze Ubersicht iiber die Literatur. Die Seltenheit des Nebennierenkarzinoms im 
Vergleich mit dem Grawitz’schen Tumor wird an Hand einer Ubersicht iiber 5201 in St. 
Mary's Hospital ausgefiihrten Obduktionen gezeigt. Ferner wird auf die verschiedene 
Haiifigkeit, mit der die beiden Tumorarten bei den beiden Geschlechtern auftreten, einge- 
gangen. 

Verf. berichtet iiber die Ergebnisse einer Analyse von 387, bei 1172 Obduktionen in den 
Nieren vorgefundenen, kleinen Knitchen. Bei 7-2% handelte es sich um Adenome, und bei 
2-6% um accessorische Nebennieren. Ein Fall von Ubergangsform zwischen Adenom und 
Grawitzschem Tumor wird beschrieben. 

Verf. hebt die im Wesentlichen papillomatése Struktur der Grawitzschen Tumoren hervor 
und iiussert die Ansicht, dass die Theorie ihres renalen Ursprunges wahrscheinlich die 
richtigere ist. 

My title, ‘The search for truth”, was suggested by reading Dorothy Sayers’ 
““Gaudy Night”, in which Lord Peter Wimsey, in a discussion in the Senior Common 
Room of Shrewsbury College, says: “The only ethical principle which has made 
science possible is that the truth shall be told all the time. If we do not penalize 
false statements made in error we open up the way for false statements by intention. 
And a false statement of fact, made deliberately, is the most serious crime a scientist 
can commit.” 

As illustrations of the difficulty in finding the truth by searching pathological 
literature and the great divergence of expressed opinions, I will take two examples. 
First, the relationship between peptic ulcer and gastric carcinoma. This is a 
problem which has interested clinicians and pathologists alike since the days of 
Cruveilhier (1839), nearly 100 years ago. Some have considered that all or nearly 
all cases of carcinoma of the stomach arise in a pre-existing gastric ulcer, while 
others think there is no relationship between these two diseases. 

Fig. 1, from Cabot and Adie (1925), shows how the pendulum of opinion has 
swung between 1845 and 1925, extreme estimates of the percentage of gastric 
carcinoma arising in ulcer being plotted against the years when they were published. 
It will be noticed that the greatest variation took place in 1880 when estimates of 
10 and 100% were published in the same year. 

Fig. 2 is a graph in which the number of reports expressing similar percentage 
figures of the frequency of ulcer cancer is plotted against the percentage figure given. 
It will be seen that 51 of the observers think that not more than 10% of carcinomas 
arise in ulcer, while 15 give an estimate of over 50%. 

What is the reason for such diversity of opinion and what is the truth? The 
cause of such variation of opinion would appear to be due chiefly to the lack of 
satisfactory criteria for the diagnosis of ulcer-cancer. There is too great a tendency 
for the surgeon who has diagnosed peptic ulcer and found a cancer to say it must, 
therefore, be an ulcer-cancer. 

The problem of the histological diagnosis of ulcer-cancer is twofold: first, the 
recognition of pre-existing ulcer and second, the demonstration of carcinoma. 

Four criteria have been proposed for the diagnosis of chronic ulcer, all of which 
can be seen in fig. 3. 

(1) Complete destruction of an area of muscle corresponding in size roughly with the 
base of the ulcer. 
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Fic. 1.—Graph showing variation of opinion between 1845 and 1925 of percentage 
of gastric cancers arising in ulcer. (From Cabot and Adie.) 
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(2) The presence of an area of fibrous and granulation tissue of similar size. 

(3) The presence of endarteritis obliterans or thrombo-phlebitis in the vessels around. 

(4) Fusion or close approximation of muscularis mucose and muscularis at the edges o 
the ulcer. 


I have previously (Newcomb, 1932) brought forward evidence of the importanc 
of the last point and feel that it is the only one whose presence proves the previous 
existence of a chronic peptic ulcer. 

Stewart (1931) has pointed out that by insisting on fusion or close approximation 
of muscularis mucose and muscularis before diagnosing ulcer-cancer one may 
possibly miss a few cases which are left in the ulcerated cancer group. He says 
that “fusion of these layers is evidence of healing and carcinoma can undoubtedly 
arise in ulcers where no indication of healing exists’’. But surely the fibrosis on 
which he rightly lays great stress is an indication of healing, and is it not true that 
peptic ulcers are not chronic in the sense that tuberculous and syphilitic lesions are 
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Fic. 3.—Ulcer-cancer of stomach showing complete destruction of muscularis, cancer-free fibrosis 
in centre of ulcer, endarteritis of small vessels and fusion of muscularis mucose and muscularis. The 
cancer is at the edges of the ulcer only. x 5. 


chronic, but rather represent the balance at any one time between successive attacks 
of acute digestion alternating with periods of healing? Although agreeing that in 
the late stage of an ulcer-cancer it may be impossible to obtain any evidence of 
pre-existing peptic ulcer, I still feel that a closer approximation to the truth will be 
obtained by insisting on the presence of “ fusion’. 

The second half of the problem is the diagnosis of malignancy. This in most 
cases is simple, but there is one pitfall. In the healing of any chronic ulcer there 
is active proliferation of epithelium at its edges. At the same time fibrous tissue 
is forming and by its contraction regenerating epithelium may be drawn into the 
deeper tissues. This deep epithelial heterotopia is well seen in figs. 4, 5, and 6. 
Such heterotopias have been described by Dible (1925), Taylor (1927), Stewart 
(1926), and others, and occur in about 30% of chronic ulcers removed surgically. 
If such changes be mistaken for carcinoma, the figures for ulcer-cancer are corres- 
pondingly increased and this may account for some of the large estimates shown 
in the charts. 
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Fia. 4.—Chronic gastric ulcer healing in some parts and extending in others. 








Fic. 5.—The left side of previous figure under higher magnification. At the edge 
of the main ulcer the epithelium is growing in and forming large papilla. Quite 
near to the healing area there is a small secondary crater where Eesstion has 
recently been active. Further away from the ulcer in the submucosa there is an 
area of deep epithelial heterotopia. x 20 
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Fic. 6.—The area of heterotopic epithelium under higher magnification to show the 
regular cells of low cubical shape. This is not carcinoma. xX 


GRAWITZ TUMOURS 


The second illustration of the difficulty of finding the truth in medical literature 
to which I wish to call your attention is the problem of the origin of those 
remarkable red, yellow, and blue tumours of the kidney, usually called hyper- 
nephromata or Grawitz tumours. They are most striking growths with such a 
characteristic appearance that they can usually be diagnosed macroscopically. 
Their microscopic structure is also most characteristic (fig. 7). They consist of 
cubical or polygonal cells which appear vacuolated or clear in paraffin sections. 
They are arranged in solid alveoli, acini or in a papillary manner around a central 
core. Areas of degeneration and hemorrhage are common and the tumours often 
appear encapsuled. Figs. 8 and 9 illustrate these points. Frozen sections show 
that the vacuolated appearance is largely due to the presence of fat: glycogen and 
hydropic degeneration also occur. 

One would think that the problem of the origin of such a well-known and 
characteristic tumour would be solved by now, but although there is an enormous 
literature on the subject there is still no agreement. For instance. two of the most 
popular textbooks of pathology have had new editions this year, and their 
conclusions are entirely different. Muir (1936) says, ‘We consider that the 
evidence is against its being of adrenal origin and that it should be regarded as a 
renal growth”, while MacCallum (1936), after discussing Sudeck and Stoerk’s 
criticisms of the adrenal theory says, ‘In the lack of any perfectly decisive proof 
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it seems to me that their arguments are not entirely convincing and that the 
evidence which Grawitz himself brought forward to show their relation to the 
adrenals is stronger ”’ 














Fic. 7.—Hypernephroma. After Grawitz. 


Fic. 8.—Grawitz tumour showing apparent encapsulation, clear cells mostly in solid alveoli, 
but a few cystic areas, one containing colloid and lined by tall columnar cells. x 200. 


It is sometimes assumed that these tumours were unknown before the days of 
Grawitz, but Rokitansky, in his textbook published in 1861, when describing renal 
tumours, says that very often in carcinomata considerable hemorrhagic foci are 
present and large areas are undergoing fat metamorphosis. This is clearly a 
description of this type of tumour. 
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The first suggestion of an adrenal origin for one of these tumours appears to 
have been made at the Pathological Society of London in 1882. Thornton 
described a specimen which he called alveolar sarcoma of the capsule of the kidney 
and Harris said that ‘both in the arrangement of the cells in columns and in the 
shape and general appearance of the cells themselves, the tissue resembles 
suprarenal ’’. 

However, it was Grawitz (1883) who first brought forward serious arguments in 
favour of the adrenal theory. Fig. 7 is a reproduction of the first illustration in his 
paper, and shows the typical appearance of one of these tumours. His paper is 


Fic. 9.—Grawitz tumour showing large clear cells arranged in papillary manner around 
blood-vessels. No sign of encapsulation is present. x 200. 


mainly concerned with the origin of the small pale nodules frequently seen on the 
surface of the kidney and previously generally called lipomata. He described an 
accessory portion of adrenal cortex lying beneath the renal capsule (fig. 10) and 
suggested this as the origin of both the small innocent nodules and the malignant 
tumours. He gave the name Strumae suprarenales aberratae to them and brought 
forward six arguments in favour of his theory : 

(1) The position of the tumours in the cortex close under the renal capsule where 
displaced adrenal tissue also occurs. 

(2) The appearance of the cells resembles those of the suprarenal more than those of the 
kidney. 

(3) The fat content of the cells in large droplets as in the adrenal and unlike that seen in 
fatty degeneration of the kidney. 

(4) The presence of a capsule round the tumours. 

(5) The relation of epithelial cells to stroma is similar to that in adrenal tissue. 

(6) In one case there was amyloid infiltration of the tumour and of the suprarenal while 
the kidney was relatively free. 

Grawitz again, in 1884, produced another paper which suggests that he has been 
criticized and wishes to retreat and consolidate a more defensive position. He 
reiterates his former arguments and shows pictures of accessory suprarenals and 
suggests that they may arrive at some distance from the surface in the interlobar 





Section of Pathology 121 


epta. He finishes his paper by saying that he has no absolute proof of his theory 
ind that he does not claim that all kidney tumours are derived from adrenal rests, 
ut only the solid ones, papillary tumours being renal in origin. 

There is no doubt that the adrenal view is most attractive and it rapidly became 
opular, especially as it fell into line with Cohnheim’s cell-rest theory of cancer, 
vhich was then widely accepted. There were slight criticisms in France by 
Sabourin (1884) and Cornil (1887), but for ten years it was supreme. 














Fic. 10.—Adrenal cortex beneath renal capsule. After Grawitz. 


Sudeck (1893) attacked the theory and said that the tumours were tubular 
adenomata of kidney, and Driessen (1893), comparing them with a pulsating tumour 
of the ulna, concluded that they were endotheliomata. These papers attracted 
some little attention but did not affect the popular view appreciably, especially as 
Lubarsch (1894) the next year attacked them and brought forward a new argument 
in support of Grawitz. He laid stress on the presence of glycogen in the cells of 
the tumours and of the suprarenal, and considered that this proved their common 
origin. He thought that the spaces in the tumours were produced by degeneration 
and that true lumina did not exist. This paper carried great weight and-the adrenal 
theory was strengthened. 

The first serious attack on it was from Stoerk (1908). He asked two questions. 
Why are the so-called hypernephromata of the kidney so frequent and epi helial 
adrenal tumours, especially malignant, such great rarities ? Why do the epithelial 
tumours of the suprarenal cortex look so different from Grawitz tumours of the 
kidney ? He pointed out the frequency of cysts and cyst adenomata on the surface 
of granular kidneys, and suggested them as the origin for the Grawitz tumours. He 
emphasized the papillary structure of many of the renal hypernephromata and 
pointed out that such papillae are never seen in the adrenal. He also described the 
marked difference between renal hypernephromata and carcinomata of the adrenal 
and finally says that if he ever met a Grawitz tumour in an adrenal he would 
consider that it arose from displaced renal tubules. This paper marked the turning 
point in the history of Grawitz tumours. From now onwards an increasing number 
of observers bring evidence in favour of the renal theory 
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There is no doubt as to the truth of many of Stoerk’s contentions. I hay 
collected the kidney and adrenal tumours seen in the post-mortem room at St. Mary’ 
Hospital between 1912 and 1936. They are shown in Table I. 


TABLE I.—ToraL NUMBER OF POST-MORTEMS, 5,201. 


Malignant renal tumours da sd —— 
Hypernephroma .. te ‘a bas a: - 
Carcinoma = 3 
Carcinoma of pelvis 
‘Teratoblastoma = 
Myosarcoma os oe 

Carcinoma of suprarenal ... 


Whether it is legitimate to separate the three cases called carcinoma is a little 
doubtful. Two were papillary intracystic cubical-celled carcinomata, and no vacuolated 
cells could be found in the sections. The third was an undifferentiated polygonal- 
celled growth with much degeneration, but again no foam cells could be found. In 
those classed as hypernephromata typical foam cells were present. 

It will be seen that renal hypernephromata are more than five times as frequent 
as adrenal tumours. ; 

Another interesting point is the difference in the sex incidence. In my series 
there are four times as many males as females in the kidney tumour group and equal 
numbers in the adrenal group. These figures are, of course, much too small for any 
statistical argument, but they point in the same direction as many others. For 
instance, Gasparian (1928) collected 282 cases of Grawitz tumours, and found 
202 male and 80 female, while Glynn (1911) found suprarenal tumours five times as 
freazcut in females as males. This marked difference in sex incidence does suggest 
that Grawitz tumours have an origin different from suprarenal carcinoma. 

The truth underlying Stoerk’s second question is also brought out by a study 
of this material; the adrenal carcinomata are unlike the Grawitz tumours. 
Macroscopically there is a superficial resemblance in that both show considerable 
variation in different parts, necrotic areas and hemorrhages being common, but the 
bright yellow lipoid areas characteristic of Grawitz tumours are not seen in any of 
my examples of adrenal carcinoma. Microscopically the most striking feature is the 
variability of the cells in adrenal carcinoma (fig. 11). They are oval, round or 
polyhedral, arranged in solid masses with scanty vascular stroma. Alveolar 
arrangement of columnar or cubical cells around a lumen has not been found, 
although false lumina may be produced by central necrosis. The nuclei also are 
variable, being round or oval, solid. or vesicular, and multinucleated cells are 
frequent. Frozen sections show the presence of very little fat although in paraftin 
sections occasional vacuolated cells may be seen. It is in this respect that adrenal 
carcinoma differs so greatly from normal suprarenal as well as from Grawitz 
tumours. 

In an important paper in 1911 Glynn described adrenal tumours and pointed out 
the absence of true gland lumina already noted. He was the first to call attention 
to the physiological difference between Grawitz and adrenal tumours. Changes in 
sex characteristics are frequently seen as the result of adrenal tumours, they have 
never been found associated with a Grawitz tumour. He also discussed the 
frequency of adrenal rests in various other situations, and pointed out that Grawitz 
tumours never occur apart from the kidney. He makes the surprising statement 
that renal adrenal rests are rare. He examined over 1,500 kidneys at autopsy and 
only twice found yellow nodules, both on microscopy proving to be papillary 
cystadenomata. Shaw Dunn (1913) had quite a different experience. He carefully 
examined the kidneys in 80 necropsies and found four adrenal rests, three papillary 
adenomata and six papilliferous cysts. In order to investigate such a wide 
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discrepancy, since 1932 I have been collecting all the little yellow or white nodules 
found on the surface of kidneys in the post-mortem room. 
The results are seen in the following tables and charts :— 


TABLE II. 


tal number of cases 
Cases with nodules ... 
lotal nodules examined 
Maximum nodules in one case 


In 13 instances two conditions were present in one nodule, e.g. cyst and scar or 
cyst and adrenal, thus the total number of conditions found was 387. 

Fig. 12 shows the age distribution of the total number of cases examined, and of 
those with adenomata, ectopic adrenals on or in the kidneys, and myomata, 
respectively. The first curve is fairly representative of the mortality in a general 
hospital. The large number (124) dying in the first decade is chiefly made up of 
stillborn infants. Hens of the other curves is parallel with the first. That representing 
the myomata is the nearest but both it and that representing the adenomata have 


Fic. 11.—Carcinoma of suprarenal showing irregularity of cells, giant cells and scanty 
stroma. No suggestion of any alveolar arrangement is present. x 200. 


more in the older age-groups. Naturally with such small numbers chance must play 2 
large part but they do suggest that both myomata and adenomata are more frequent 
in the second half of life. The suprarenal curve on the other hand is nearly flat 
indicating a greater frequency in young people. No nodules were found in patients 
dying in the first two decades of life. One ectopic adrenal on the posterior 
abdominal wall was found in an infant of 6 weeks, but none on or in the kidneys. 
In 100 stillborn infants examined at St. Mary’s Hospital in 1920-1923, similar 
results were seen. The only ectopic adrenal found was between the epididymis and 
the body of the testis. It is as difficult to advance any explanation for this 
experience as it is for Glynn's. 


Dec.—PaTH. 2 # 
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TABLE III.—SHOWING KIDNEY NODULES IN 1,172 POST-MORTEMS. 


Adenoma... og ee sale a Oe Tubercle _... is 

Cyst ... a ne sane - Regeneration nodule 
Suprarenal . ; saa = ~~ ae Infarct 

Myoma we, ar ae sais oe ae Abscess — 

Scar ... ~ Ses ee eae oo Secondary carcinoma 
Lipoma alot oe ih i sao Lost ; 


Total, 387 


Table III shows the numbers of the various types of nodule found. Anything 
which remotely resembled an adenoma or ectopic adrenal was removed and examined 
microscopically and, as will be seen from the table, several surprising results 
occurred. One of the secondary carcinomatous nodules and several solitary tubercles 
were quite unexpected, and in one case of general miliary tuberculosis an adenoma 
was found as well as several tubercles. 
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Fig. 12.—Curves showing age incidence of necropsies examined (T.) and of those cases 
having adenomata (A.), displaced suprarenals (S.) and myomata (M.) respectively. 


In nine instances no nodule was found in the sections even when the block was 
cut in series. They are recorded as lost. They were from six cases, and even if 
they were all of the same type they would not appreciably affect the figures above. 

Lipomata occurred fourteen times in the 1,172 cases, that is, in just over 1%. 
They were small nodules of adipose tissue without any definite capsule. They 
showed no evidence of proliferation, and appear to have little pathological 
significance. 

The frequency with which myomata are present just beneath the capsule of the 
kidney was not anticipated. Fifty-five were found in forty-nine cases, one kidney 
having three, and four having two each. ’ They were small, measuring 1 to 3 mm. in 
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liameter, and were usually triangular on section, as seen in fig. 13. They are 
robably the origin of the myosarcomata, one example of which was found in the 
series of malignant tumours mentioned previously. 

Thirty-two examples of accessory suprarenals were found in thirty-one cases, one 
kidney having two. This gives a figure of 2°6% for the frequency with which these 
lisplacements occur in the kidney. It is about half Dunn’s (1913) figure, but rather 
nore than Nicholson’s (1923) estimate of 1 to 2%. They varied in size from less 
than 1 up to 5 mm. in diameter, and were usually flattened so as to be less than 
1 mm. thick. Some were separated from the kidney by a fibrous capsule, while 
others blended with the kidney tissue and sometimes had renal tubules and in one 
case a glomerulus inside. Three were combined with cysts, one (fig. 14) being 
superficial to a cyst 3 mm. diameter, with a fibrous wall and flattened epithelium, 
the others had small cysts containing colloid in and near them (fig. 15). 





Fic. 13.—Myoma on surface of kidney. x 80. 


Six kidneys contained cysts at some distance from adrenal rests, and three had 
adenomata as well. These heterotopic adrenals are usually of a clearer yellow 
colour than other nodules, and can generally be recognized macroscopically. They 
contained cortical cells only, no case with a medulla having been seen. In this 
respect this series differs from Nicholson (1922), who found medulla present in one 
case, but otherwise the findings are similar. 

Obvious cysts were not examined for the purpose of this investigation ; those of 
which sections were cut appeared yellow to the naked eye. This appearance was 
due to the presence of urates, calcium salts, or fat, in the lining cells. Fig. 16 
shows one lined by columnar cells having the foamy appearance similar to those 
of a Grawitz tumour. 

The type of nodule found most frequently was the adenoma, 147 being found in 
84 kidneys. The percentage frequency works out at 7°2 which is much less than 
Shaw Dunn’s (1913), 9 in 80 cases or 11°25%. However, in my first 100 cases 
there were 12 with adenomata. These variations show the fallacy of placing any 
emphasis on percentages based on so few cases. 
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x 70. 





Fic. 15.—Displaced fragment of suprarenal cortex beneath kidney capsule. Several 
small cysts containing colloid are present. x 70 
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All the adenomata were in kidneys showing some degree of fibrosis, either 
ischemic or inflammatory. As all the subjects except four were over the age of 30, 
some degree of ischemic change would be expected (Russell, 1929), but strangely 
enough the four younger cases all had considerable arterial degeneration, one of 
them dying of cerebral hemorrhage, and were not cases of nephritis. In size the 
.denomata varied from being just visible to the naked eye up to 6 cm. diameter, the 
majority being from 1 to 2 mm. Three were solid but the rest cystic or tubular, 








Fig, 16.—Cyst situated beneath renal capsule and lined by columnar cells with foamy 
appearance. xX 200. 


the majority being papillary cystadenomata. Those with a tubular arrangement all 
had papillary ingrowths and consequently no attempt was made to separate the 
tubular from those with larger papille in alveoli. The epithelium in these tumours 
is of three kinds :— 

(1) Dark cells. Small cubical cells with darkly staining nuclei and a small amount of 
faintly basophile protoplasm (fig. 17). 

(2) Eosinophile cells. These vary considerably in size but are always larger than the 
dark cells. They are cubical or columnar. The nuclei are small, usually vesicular with a 
reticular chromatin pattern, but they may stain uniformly. The protoplasm is oxyphile with 
fine granules (fig. 18). 

(3) Foam or clear cells. These are usually larger than either of the preceding groups. 
They contain much fat and are columnar, spheroidal or polygonal according to their position. 
Their nuclei are usually uniformly stained rather deeply with hematoxylin but sometimes 
they are vesicular, and occasionally an eosinophile nucleolus can be seen. They closely 
resemble the characteristic cells of the Grawitz tumour. 


An adenoma may contain cells of one type only, but more frequently they are 
mixed, and fig. 19 shows all three in one field. Usually the foam cells are more 
plentiful in the centre of the tumour where the blood supply is less, suggesting that 
they are in the nature of a degeneration. Figs. 20 and 21 show an adenoma in 
which most of the cells are eosinophile. There are a few scattered foam cells and 
the epithelium of one papilla in the centre is entirely composed of these cells. The 
solid adenomata had similar cells in them. Two contained foam and clear cells only 
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3. 17.—Papilliferous cystadenoma of kidney with dark cells. x 30. 





Fic. 18.—Papilliferous cystadenoma of kidney with eosinophile cells. x 50. 
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Fic. 19.—Papillary and tubular adenoma of kidney. The papillary part shows dark cells, the 
tubular areas eosinophile, and the light parts foam cells. x 70. 





o> 

-_ i af 7 
han ae | Ls 
ae 2 Ss Peas 


Fic. 20.—Papillary cystadenoma of kidney mainly composed of eosinophile cells but 
one papilla of foam cells. x 70. 
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and might be placed in the class of innocent Grawitz tumours. The other had 
rather striking large eosinophile cells arranged in small alveoli which they fill. The 
essential alveolar arrangement of these large eosinophile cells is illustrated in fig. 22 

The single example of a large adenoma (6 cm. diam.) is of considerable interest. 
It is surrounded by a thick fibrous capsule, lined by cubical eosinophile cells 
and contains numerous papillary ingrowths. Fig. 23 of a portion at the periphery 
of the tumour shows this typical appearance of a cystadenoma clearly. Fig. 24, 
from the centre of the tumour, shows the numerous papille, for the most part 
formed of similar cells. Ina few areas, however, foam cells are present and fig. 25 
is a portion from the centre under a higher magnification. It shows an area where 


Fic. 21.—The same under higher magnification showing scattered foam cells and one 
papilla entirely covered by them. x 200. 


the papillary structure has been lost and a solid mass of clear cells is present giving 
an appearance exactly similar to a Grawitz tumour. In fact this specimen shows a 
transition between a typical cyst adenoma and a Grawitz tumour. 

Time will only permit a brief reference to one other controversial point concerning 
the histology of Grawitz tumours. Is the papillary intracystic arrangement of cells 
primary or is it secondary as the result of necrosis, haemorrhage, or accumulation of 
fluid ? Wright (1922) insists that they are essentially intracystic papillary growths 
and that the solid parts are the result of the close packing of the papille. 
Nicholson (1923), although satisfied that the tumours are derived from renal tubules, 
is not convinced that the spaces are more than secondary accumulations of fluid into 
which papillary processes grow. In all the tumours recorded as hypernephromata in 
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Fic. 23,—Edge of large papillary cystadenoma showing eosinophile cells. 








Fic. 24.—Centre of the same papillary cyst adenoma showing dark, eosinophile and 
clear cells. x 30. 





Fic. 25.—An area of previous figure under higher magnification to show 
solid mass of clear cells. x 200. 
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lable I, apparent papillary processes are present, but in many of them it is difficult 
x impossible to be certain whether they are formed as the result of necrosis and 
emorrhage or not. In a few of them this is not so and the papilla can be seen in 
he less degenerate parts of the growth. One tumour in particular contains very 
eautiful papille and closely approaches a papillary intracystic adenoma in some 
parts. Fig. 26 is a low-power view showing the usual variation in structure, some 
arts being solid and some cystic. Considerable hemorrhage is present and thick 
ands of fibrous tissue may be seen crossing the section. Fig. 27 illustrates an area 
with clear cells arranged in solid alveoli in the upper part and in acini below. In 
ig. 28 well-formed papilla covered by eosinophile cells are shown on the right 
while a solid part with clear cells occupies the left of the picture. It is quite 
»bvious that these eosinophile cells are not degenerate and the capillaries around 
which they are growing can be seen in the photograph. Further, the cells lining 
he alveolus in which the papilla are growing are similar. Additional evidence that 
the papille are growing in the better-preserved parts of the tumour is given by the 
xamination of small nodules of secondary growth in lymphatic glands and in the 
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Fic. 26 —Grawitz tumour showing variability of structure. 


opposite kidney. Fig. 29 from the edge of a metastasis in a lymph gland shows 
the eosinophile cells growing in a typically intracystic papillary manner, and 
fig. 30 shows a metastatic nodule in the opposite kidney which with such a low 
magnification might easily be mistaken for an adenoma, although observation with 
a higher power leaves no doubt as to the diagnosis. An examination of this 
material, an Bg suggests that the view of Wright (1922) is more likely to be 
correct and that these tumours are essentially papillary in structure. 

What then is the truth of the origin of the Grawitz tumour? The facts that 
renal adenomata with parts resembling Grawitz tumours and Grawitz tumours with 
parts resembling adenomata can be found strongly suggest that some at least of the 
Grawitz tumours originate in adenomata. It would appear that there is no proof 
that any kidney tumour has in fact originated from a displaced adrenal although 
there is no inherent impossibility in this happening. Nevertheless, in the present 
state of our knowledge it would seem that the renal theory of the origin of Grawitz 
tumours is more likely to be true. 
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Fic. 27.—Same tumour showing solid alveoli of clear cells above and acini lined by similar 


cells below. x 200 





Fic. 28.—The same tumour showing typical Grawitz cells on the left and eosinophile cells 
in papille on the right. x 
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Fic. 30.— Metastasis in oppo 





Fic. 29.—Metastasis in lymph gland from same case as 
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I have attempted to show the difficulty in finding the truth by searching medica 
literature and in particular have called attention to two well-known pathologica 
problems and have indicated my views on them. Whether these views are true o: 
not, time will show, for, “ the lip of truth shall be established for ever; but a lyin; 
tongue is but for a moment ”’. 

{I wish to thank Drs. J. W. Orr and D. M. Pryce who performed most of the 
necropsies from which the kidney tumours were obtained and Dr. W. G. Barnard 
and his technician Mr. Moore for the colour photomicrographs with which this 
address was illustrated. | 
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DESPITE the triumphs of modern surgery, complete removal of the urinary 
bladder still remains a comparatively rare operation, although the first record of 
such an operation was that performed by Bardenheuer in 1887. 

The chief cause of this unusual reluctance on the part of the surgical profession 
to remove a diseased viscus is not the technical difficulty of removing the bladder, 
or any abnormal risk in doing so, but the far greater difficulty and danger of disposing 
f the ureters and of finding a suitable reservoir for the urine. This is the problem 
that still confronts us, but I believe it is within reasonable measure of solution and 
that we may to-day undertake cystectomy in the reasonable hope of offering our 
patient some years of comfortable and happy life. 

In spite of recent advances in the treatment of bladder growths, the greatest of 
which was the introduction of diathermy by Edwin Beer, there are still epithelial 
growths which resist all our efforts to counteract or destroy them, and which 
constantly recur until they finally get the better of us. Radium has not proved the 
suecess we all hoped it might do. Except in the papillary type of growth (which 
can equally well be treated by diathermy) it has given little success in my hands. 

The most dangerous growth is the primary infiltrating type, which either starts 
is a solid growth, or as an ulcer, and rapidly infiltrates the bladder wall. If such a 
srowth is situated at the apex of the bladder, or on either of the upper lateral 
valls and is of moderate size, it may be removed successfully by a free local 
‘xcision wide of the growth; but I have been very disappointed with many of my 
esults, even in cases in which I have been able to remove the growth with a wide 
nargin. When these infiltrating growths arise in the base of the bladder around 
he ureters or the vesical outlet, free removal becomes impossible, or the necessity 
x transplantation of one or both ureters to another part of the bladder arises. 
[hese anatomical difficulties have led to many incomplete and insufticiently radical 
perations with consequently a high recurrence rate. Infiltrating growths of the 
ladder base and neck are therefore often a very definite indication for something 
nore radical than local excision, and as radium and diathermy have both failed, this 
nust mean total cystectomy. 

Other indications would be as follows :— 

(1) Extensive infiltrating growths of the lateral and posterior walls, which it is impossible 
) excise locally with sufficient healthy tissue around to prevent recurrence. 

Dec.—Uror. 1 
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(2) Extensive multiple sessile papillomata, which rapidly spread and recur despit 
treatment. 

(3) Large multiple papillary carcinomata, the bases of which infiltrate the bladder wal! 
Although some of these are surprisingly amenable to massive diathermy there are some 
which once they have started, infiltrate rapidly. 

(4) Rapidly spreading carcinoma of the mucous membrane and submucous coat. A rar 
type, which seems to ulcerate superficially and spread widely beneath the mucous membrane. 

(5) Some cases of extensive leukoplakia and malakoplakia, which are undergoin; 
malignant degeneration, often in several places at one time. Local excision is useles 
because fresh areas constantly undergo malignant change. 

(6) Malignant growths of the prostate, confined to the superior surface and the neck of 
the bladder, without enlargement or infiltration of the lateral lobes. 


In all such growths we ought to consider the advisability of the major operation 
of complete removal of the urinary bladder, otherwise the patient drifts into a state 
of constant pain, dysuria, and hemorrhage. 

Short of cystectomy what have we to offer these patients with malignant 
infiltrating growths of the bladder? Suprapubic cystotomy gives little or no relief 
and tenesmus and hemorrhage continue; large clots block the tube from time to 
time, the urine decomposes, and the patient drags out a painful existence until death 
comes as a welcome relief. Diathermy and radium, either together or separately, 
have been tried exhaustively with little or no alteration in the clinical picture; in 
fact radium often makes it worse. Far better the risk of an operation which, 
if successful, will give relief rather than to drag out such a miserable existence. 

Many other factors, quite apart from the nature of the growth, must be taken 
into consideration before operation is decided on—such factors as age and general 
build of the patient; the heart and lungs must be healthy enough to carry him 
through what is a severe surgical procedure. Another factor, which I believe to be 
of supreme importance, is the presence of adiposity. A fat patient is always a poor 
surgical risk; the size of his abdomen, the fat-loaded omentum and mesenteries, 
make the operation exceedingly difficult, but above all, a fat-loaded bowel will often 
increase the risk of ureteral implantation to such an extent, I think, as to make it 
unjustifiable. In one case (reported later) I was obliged to transplant the ureters 
to the skin, because the bowel wall was so loaded with fat that I could not find a 
free spot into which to transplant them, and I felt certain that to have attempted to 
implant the ureters into fat was asking for certain failure. 

Unfortunately these factors rule out many patients who would be excellent 
subjects so far as the growth itself is concerned. So many happen to occur in 
patients of advanced years with physical disabilities of various sorts that our choice 
becomes very limited. 

The next factor for serious consideration is the state of the kidneys. It is rare to 
find a patient with a growth of the bladder so far advanced and so situated as to call 
for total cystectomy, yet in whom both kidneys are healthy. The growth commonly 
invades or obstructs one ureter and if it obstructs the outlet of the bladder then both 
ureters and kidneys are liable to be distended by back-pressure, and commonly 
infection is super-added as well. The most careful estimation of renal function 
therefore, becomes imperative and this should include intravenous pyelography. 
The importance of the latter is that it gives a naked-eye demonstration of any back- 
pressure dilatation and a rough guide as to renal function and is invaluable afte: 
operation to compare with subsequent pyelograms, in order to estimate the after- 
effects of transplantation of the ureters; it should, therefore, never be omitted. One 
must, however, be prepared to transplant ureters, many of which are considerabl\ 
dilated and some of which are dilated and thickened—and there are some cases i: 
which both ureters are dilated and usually one kidney at least infected as well. Thes« 
can be successfully dealt with as the résumé of my cases will prove. If Quinby’: 
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jom that ‘at least one ureter and kidney must be healthy ”’ were to be followed, the 
ses in which the operation could be carried out would be still further restricted. 
one of my successful cases both kidneys were so badly affected by back-pressure 
d infection that the patient’s blood-urea was 141 mgm.% when he was first 
Imitted to hospital. 

Undoubtedly the ideal method for the successful disposal of the urine is the 
rmation somewhere in the body of a reservoir over which the patient has voluntary 
ntrol. There is only one practical method which will comply with this condition 
id that is transplantation of the ureters into the large bowel, the urine being 
ntrolled by the ana! sphincter. The crux of the matter is this: Can the ureters 

successfully implanted into the bowel, with a low mortality rate and with a 
asonable expectation that the kidneys will not become dilated or infected? I 
lieve, from my own personal experience, that they can and that Coffey’s technique, 
ith modifications, has made it a reasonable proposition. 

Statistics previous to the introduction of this method make such sad reading that 

H. H. Young declared that “a study of the literature shows in my opinion that 
e high mortality and rarity of success make the operation of total cystectomy 
thoroughly unjustifiable.” Zukerkandle (quoted by Beer) collected 64 cases of total 
cystectomy from the literature with a mortality rate of 50%, and in 42 cases quoted 
by Scheele the mortality for the one-stage operation (transplantation of the ureters 
and eystectomy) was 53°5%. There were 17 cases in which the two-stage operation 
was done with a mortality rate of 30%. M. Papin (also quoted by Beer) analysed 
the mortality in 181 cases of total cystectomy, and found that of 81 cases in which 
the ureters were implanted into the intestines there were 40 deaths, that is 59°2%, 
-hereas the risk of implantation into the skin was only 28°7%. No wonder surgeons 
ave been reluctant to do cystectomy in face of statistics such as these. 

There is, however, a brighter side to the picture. Waltman Walters, using 
Coffey’s method of oblique submucous transplantation into the sigmoid colon, has 
operated on 76 cases of ectopia vesice, transplanting one ureter at a time, and 
followed later by resection of the ectopic bladder. In the 76 cases there were three 
leaths, 3°9%; 59 of these cases were traced, and in 50% of them there was no 
evidence of renal infection for periods varying from one to ten years (more than five 
years had elapsed in 27 cases, and ten years or more in 13 cases). In 21% of these 
cases there was evidence of mild renal infection, as evidenced by attacks of fever, 
with or without pain in the loin, lasting a few days, with weeks or months of 
normality in between attacks, but with little impairment of renal function. Trans- 
plantation is probably carried out with less risk in cases of exstrophy than in 
carcinoma of the bladder, because in the former the ureters are generally of normal 
size and infection is slight or absent, whereas in the latter dilatation and affection 
of at least one ureter is the rule. Moreover, the growing organism lends itself 
more readily to alterations of anatomy and physiology than the adult, and particularly 
the old adult, which is the rule in cystectomy. Nevertheless, we can look upon 
these results as encouraging, and holding out much hope for the future. 

Coffey reports 11 cases of cystectomy with three deaths—a mortality of 27-27%. 
In seven of his cases, all men, the operation was done in one stage; one of these 
patients died (14*°28%). Of four women in whom the operation was done in two 
tages, two died. 

W. C. Quinby has performed total cystectomy with transplantation of the 
reters into the sigmoid in 10 patients, with two deaths, and states: “ From my 
xperience with these patients, especially when comparing their post-operative 
areers with those of patients whose carcinoma has been treated by radium, or 
arious applications of radium and partial excision, I cannot but feel that total 
ystectomy should be employed more often in vesical carcinoma.” Quinby 
ransplants one ureter first and at the second operation transplants the other ureter 
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and removes the bladder. In this way he averts the danger of simultaneous 
transplantation of the ureters, but necessarily increases the severity of the seconc 
operation. It is an ingenious proposition and has proved successful in his hands. | 
have not tried it because I feel that if adhesions occur as a result of the first 
implantation, it would make the second one more difficult and there must be the 
danger of damaging the first successful transplantation during the manipulations 
necessary in making the second. 

Transplantation of the ureters into the large bowel is admitted by all workers to 
be the best method of disposing of the urine, provided it can be done with such a 
margin of safety as to make it a practical proposition. The direct method of 
implantation was invariably followed by rapid dilatation and infection of the ureters 
and pyelonephritis, and the mortality, immediate and remote, was so appalling that 
the operation was abandoned until Coffey introduced his oblique submucous method 
of transplantation, based upon his observations of the anatomical fact that ducts 
which open into a hollow viscus with a variable pressure run for a certain distance 
beneath the mucous membrane. This is true both of the bile-duct, as it opens into 
the duodenum, and of the ureter, as it opens into the bladder. Coffey’s successful 
experiments in dogs, and later his success in transplantation of the ureters in man, 
stimulated me to give his method a trial; since that time I have been carefully 
feeling my way, and although my series of cases is ofly a small one, it is the fruits 
of that experience which I shall put before you this evening. 

Sir Harold Stiles also introduced an oblique method of transplantation, which 
has been very successful in the hands of Grey Turner who published a series of 
cases of ectopia vesice and malformations treated by this method with good results. 

The only alternative method of disposing of the ureters which has any 
advocates to-day is transplantation on to the skin in the iliac region or the loin. 
The formation of a urinary fistula on the skin necessitates the wearing of a 
complicated apparatus, despite the inconvenience and discomfort of which the 
patient is frequently wet, and is constantly surrounded by the odour of decomposing 
urine ; his life is a constant misery. It is an operation which has never 
appealed to me. However, there can be no question that in the past it has been 
followed by a much lower mortality than implantation of the ureters into the bowel 
and on this account it has been practised by Edwin Beer. He has recently 
published 18 cases of cystectomy with transplantation of ureters, in 17 of which 
the ureters were transplanted to the skin without any operative mortality, the 
only fatal case being the eighteenth, in which he transplanted the ureters into the 
bowel. Although the operative mortality is less than that of implantation into the 
bowel, the subsequent risk of dilatation and infection of the kidneys seems to be 
just as great, and the patient’s life is probably no longer than after successful cases 
of intestinal implantation. It has the added advantage that the removal of the 
bladder and transplantation of the ureters can be done in one stage without any 
increased risk, and is, therefore, applicable to a far larger number of patients; but 
there can be no doubt that the patient lives a miserable existence than which death 
were often far preferable. 

Henry Wade, in a paper read before this Section in 1927, advocated this 
operation, but I am sure, from what he told me on a recent visit to Edinburgh, 
that, in view of his recent successes with transplantation of the ureters into the 
bowel, he would to-day employ this in preference to an opening on the skin. 


STAGE I.—TRANSPLANTATION OF THE URETERS INTO THE PELVIC COLON 


Having decided, after careful weighing up of the various factors, that ar 
operation can be undertaken with a minimum of risk and with a reasonable chanc« 
of curing our patient, the next point is to decide in how many stages the operatio: 
shall be done. I am quite sure, from my own experience, that it is unwise t 
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indertake such a serious operation as cystectomy on the results of the cystoscopic 
xamination of the bladder alone. One is so very liable to get a wrong estimate of 
he extent and character of the growth that operation should always start as an 
xxploratory one, a final decision being left until the peritoneum has been freely 
ypened, a search made for enlarged glands along the iliac arteries and the aorta, 
nd the extent of the growth carefully defined. It is commonly necessary to open 
the bladder before a decision can be made. I would stress this point especially, 
vecause I have been so often misled by a cystoscopic examination into thinking a 
srowth more extensive and more malignant that it really was. It is generally 
possible for a surgeon experienced in bladder surgery to decide by touch and the 
uppearance of a growth whether an extensive operation, such as cystectomy, is 
necessary—or whether a local excision or massive diathermy will suftice—without 
waiting for a microscopic section and pathological report, and, having made his 
lecision, to proceed at once with the first stage of the operation—transplantation of 
the ureters. If he is unable to decide without a microscopical report it means 
closing the bladder and subjecting the patient to three operations instead of two, 
but in some cases in which the diagnosis is doubtful it may be necessary to do so. 
If so, the section should be taken from the base of the growth and should include a 
part of the muscular coat. In all my cases, with one exception, the bladder has 

This search adds something to the risk, especially of 
local implantation of malignant cells into the wound, but if one exercises the usual 
care in technique to make sure that no fragments from the growth get into the 
wound and that the cut edges of the bladder are lightly cauterized before closure, 
I am satisfied that the risk is negligible. If after this thorough examination of the 
local condition it is decided that cystectomy is necessary, the bladder wound is 
closed and transplantation of the ureters proceeded with. 

There are such obvious advantages to the patient if the ureters can be safely 
transplanted simultaneously in one operation that this must be the operation of choice, 
provided it can be done without increased risk. Coffey’s experiences proved con- 
clusively that simultaneous bilateral transplantation could not be safely done in 
dogs unless tubes were tied into the ureters through which the urine could drain for 
eight to ten days, until the swelling, cedema, and infection, around the end of the 
transplanted ureter had subsided and a free passage for the urine had been established, 
and he applied the tube technique successfully to man: the tubes were brought out 
of the anus and drained into a bottle. I1f the tube technique was not followed then 
it was only safe to transplant one ureter at a time. Charles Mayo confirmed this 
in sixty patients with exstrophy of the bladder ; all being operated on in two stages, 
with the introduction of his catgut guide into the ureter, along which the urine finds its 
way rather earlier than if no such aid is used. Mayo always held, as does Waltman 
Walters, that the two-stage operation is much safer than bilateral simultaneous 
implantation, but most of their work has been done in children with congenital 
deformities. At the outset I very naturally followed these authorities, and my first 
cases were operated on by simultaneous bilateral implantation by Coffey’s tube 
technique. I soon found, however, that when a ureter was dilated the addition of a 
tube was quite unnecessary. In fact it was a disadvantage, in that it took up so 
much extra room in the bowel wall and I, therefore, left the tubes out in all cases 
in which the ureter was markedly dilated, and found the results satisfactory. In 
the cases in which I used them I found the tubes such a nuisance, however, what 
with the constant danger of their getting blocked and the discomfort to the patients 
of tubes passing through the anus, and the difficulty of nursing, that I eventually 
discarded them. I am satisfied that if a ureter is dilated at the time of operation, 
there is little risk of compressing it, and under the circumstances I have no hesitation 
in grafting it into the bowel wall without any artificial aid. On the other hand, if 
the ureter is of normal size, or only slightly dilated, risk of compression by swelling 
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is always present and some aid to preserve the channel during the few day; 
succeeding the operation is advisable. I have used Mayo’s catgut guide severa! 
times with success, but even Mayo does not advise it for simultaneous transplantatior 
and I always have the suspicion that it acts as a guide not only for the urine to come 
down, but also for infection to go up and for this reason would rather do without it 

To obviate this difficulty I have devised a plan which I believe to be original, an 
which has proved most successful in my hands. It is designed to prevent com 
pression of the ureter during the actual transplantation and to leave enough roon 
to allow for subsequent swelling, without the danger of compressing the ureter as i 
passes obliquely through the bowel wall. It is as follows :— 


After the ureter has been freed and detached from the bladder its lower end 
is split up on one side for } in., a catgut stitch is passed through its extreme 
tip and one end cut short; the other is left attached to a curved intestinal! 











a (A 


























FiG. 2. 


needle. A 6 in. length of rubber catheter, which just fits the lumen of the 
ureter snugly, is then passed up this lumen for 3 in., and 3 in. is left hangin; 
out ; it is not fixed in the ureter in any way (fig. 1). The bed in the bowe! 
wall having been prepared according to Coffey’s method, by exposing the 
mucous membrane by an incision 14 in. in length through the peritoneal and 
muscular coats, an opening is made in the mucous membrane at its lower end 
just large enough to take the ureter. Through this hole the needle and catgut 
attached to the ureter are passed and brought out through the bowel wall about 
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one-third of an inch below the end of the incision. The catgat is then pulled 
on, and by this means, and a little manipulation, the ureter, with its contained 
catheter, is passed through the hole in the mucous membrane into the lumen 
of the bowel (fig. 2). The catgut is then kept taut by an assistant whilst the 
ureter is buried in contact with the mucous membrane by two rows of continuous 
catgut sutures (fig. 3). The catgut in the lower end of the ureter is stitched to 
the bowel wall and divided; this keeps the ureter in place and obviates the 
necessity for passing any stitches through its wall during the anastomosis, 
which I am satisfied is fraught with severe danger. This stitch is buried in the 
second row of catgut stitches which infolds the ureter. The catheter is then 
carefully worked out of the ureter by manipulation through the bowel wall 














Fia. 4. 


until it lies free in the lumen, where it is left, and is usually passed naturally 
on the second day. This is easily done, as the catheter lies quite loosely in the 
ureter and is not fixed in any way (fig. 4). 


This modification adds no appreciable time to the operation and, I am satisfied, 
fulfils the requirements for which it was designed, i.e. the preservation of the lumen 
of the ureter unobstructed by pressure, either during or after operation. In the cases 
in which I have used this method the patients have all passed urine through the 
rectal tube within a few hours after operation. 

The careful pre-operative preparation of the bowel is most important, our aim 
being to have it empty at the time of operation. We have usually prepared the 
patient for a week beforehand, the bowel being first thoroughly cleared by castor 
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oil, followed by a daily simple enema, the patient, all this time, being kept on ; 
residue-free diet. The bowel is washed out the night before operation, the patient 
given a } gr. of morphia to quieten peristalsis and to give him a good night’s rest 
The bowel is again washed out on the morning of operation. If the colon is prepared 
in this way it will be found empty, and there is no necessity even to clamp it during 
the operation. 

The important points to bear in mind when transplanting the ureters are as 
follows :— 


(1) To preserve the blood supply of the ureter as far as possible by not exposing more of 
the ureter than is necessary for the transplantation and by making sure that the sectioned 
end of the ureter bleeds before implanting it: if it does not bleed the section should be made 
higher up until it does. 

(2) Not to sew the bowel wall over the ureter tighter than is necessary to make a 
successful junction. I believe that in their anxiety to make sure of a water-tight union 
many surgeons have over-sewn the ureter so tightly as to cause interference with its blood 
supply and this is followed by necrosis. This is especially likely to happen in the hands of 
surgeons inexperienced in intestinal surgery. 

(3) Transplant the right ureter first. It is the more difficult of the two because it is 
further away from the bowel and unless it can be implanted without tension the risk of 
necrosis is very great. The left ureter is nearer to the bowel and one has a considerable 
choice as to the part of the bowel into which to implant it; with the sigmoid flexure always 
available, and after the right ureter has been implanted at the site of election, the left ureter 
may be implanted either above or below it without difficulty. I believe this to be an 
important practical point making for success. 

(4) Coffey used an oblique incision extending from the mesenteric attachment to the 
mid-line of the bowel. I have tried it and find that it cuts across the vessels and free bleeding 
foilows, which is sometimes difficult to control, and necessitates ligatures in the wound, 
which I believe to be undesirable. I have given up this incision for a straight one along the 
anterior longitudinal muscular band. It has the advantage of being much easier to make 
the incision through the peritoneal and muscular coats of the bowel and freely expose the 
mucous membrane, because one is cutting through a uniformly thick layer. It is followed 
by practically no bleeding and there is far less danger of buttonholing the mucous membrane 
whilst making the incision, an accident likely to jeopardize the success of the operation. 
After the junction is completed the bowel is stitched to the peritoneum of the lateral pelvic 
wall, so that the ureter is covered over and lies behind the intestines. The abdomen is closed 
without drainage. 

(5) If bilateral simultaneous implantation is performed then some method to prevent 
occlusion of the ureter during the first few days after operation must be used. I recommend 
to your notice my method of the rubber catheter as a splint during the operation, as outlined 
above. 

(6) A rubber rectal tube is passed into the rectum and pelvic colon before the operation 
is begun ; and after the ureters have been dealt with it is manipulated so that its upper end 
lies close to the anastomosis, and is left in situ for three or four days to prevent distension of 
the bowel and to drain away urine as it is secreted. 

(7) Continuous intravenous saline by the drip method is commenced as soon as the 
patient returns to the ward. This promotes free renal secretion and helps to keep the ureters 
clear. In my last two cases I have used 4:2% sodium sulphate solution alternatively with 
normal saline and 6% glucose, as recommended by Henry Wade, to whom I am much 
indebted for supplying me with the exact particulars of the after-treatment he has been using 
with much success after transplantation of the ureters and also in severe cases of anuria. 


STAGE II.—ToTAL CYSTECTOMY 


The whole bladder with its surrounding fat and the whole or part of the prostate 
and the seminal vesicles must usually be removed when the operation is for infil- 
trating malignant growth, especially when this invades the base. If the growth is 
away from the base, and especially if it is of the papillary type, it may at times be 
safe to make the section through the prostate, above the verumontanum, in which 
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case, if the seminal vesicles are also saved, the genital tract may be left intact, but 
the cases in which it is safe to do this are few and far between. I have done it once 
with a satisfactory result. 

The bladder should be removed as soon as possible after the ureters have been 
lealt with: three weeks is usually long enough for the patient to recover his strength 
sufficiently to allow of this being safely done. 


Technique of the Operation 


If the bladder has been opened for exploration at the first operation the scar is 
excised by an elliptical incision, carefully separated from the abdominal wall and 
left attached to the bladder, with which it is removed in one piece. In this way 
any outside contamination of the growth is removed. If a suprapubic sinus is 
present this is similarly treated and closed. The operation may now be continued 
either extraperitoneally or transperitoneally, as desired. 

The extraperitoneal operation.—This may be done through either a vertical or a 
transverse incision, or a combination of the two. I- have tried both, and am 
unhesitatingly of the opinion that the transverse incision, with partial division of 
both recti, gives a much easier and freer access to the bladder. If this is decided 
on, the peritoneum is dissected off the apex and postericr wall of the bladder after 
the urachus has been divided; this is much easier if the bladder has been previously 
distended. The bladder is then separated from the rectum posteriorly by finger 
dissection. The lateral ligaments containing the vesical arteries are divided first 
on one side and then on the other. The bladder should now be emptied and pulled 
well forwards from the rectum and further separated, until the seminal vesicles, and 
finally the upper part of the prostate, are exposed. This is the most difficult part of 
the operation, fear of tearing a hole in the rectal wall being constantly present, and 
a considerable amount of blind dissection being necessary. The vas is exposed and 
divided. The operation is then completed from below upwards; the pubo-prostatic 
ligaments are divided, and the anterior surface of the prostate is exposed and dissected 
from the pubic arch until its apex is exposed. A catheter is passed at this stage to 
define the membranous urethra, which is then cut across; the apex of the prostate 
is seized in strong forceps and pulled upwards and forwards, the separation being 
finally completed from below upwards, several vessels having to be tied. The 
urethra is then transfixed by catgut and tied off, the cut surface having previously 
been thoroughly coagulated by diathermy current. 

The transperitoneal operation.—The suprapubic scar having been dissected off 
and left attached to the bladder, the remainder of the old scar is incised to its full 
extent and the peritoneum freely opened. Any adhesions resulting from the trans- 
plantation of the ureters are separated and divided, but it is surprising how few they 
are if the abdomen has been previously closed without drainage. The peritoneum 
over the posterior wall of the bladder is surrounded by an incision on either side, 
and transversely by an incision in front of the rectum at the point of its reflection 
from the bladder, and this portion of the peritoneum is left attached to the bladder. 
The incision in front of the rectum is then opened up by finger dissection, the 
rectum is separated from the bladder base, and the seminal vesicles and the ampulla 
of the vas exposed. The prostate is defined and separated from the rectum. If 
the condition of the growth permits of the removal of the upper part of the prostate 
only, the genital tract may be preserved intact by following the vas down to the 
ampulla, dissecting it and the seminal vesicles off the base of the bladder and 
making the section through the prostate, well above the verumontanum. This I 
did in one case with a most satisfactory result and the preservation of normal 
ejaculation. In most cases the removal of the whole prostate will be desirable, in 
which case the vas is divided. The vesical vessels are now easily defined and 
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ligatured. The bladder is depressed and the pubo-prostatic ligaments are divided 
and the operation is completed, as before, by dividing the membranous urethra, 
seizing the apex of the prostate, pulling it upwards and forwards and completing the 
separation of the rectum from below. Very little bleeding is encountered and is 
quite easily controlled. 

I am strongly of the opinion that thé transperitoneal method is the operation 
of choice, and for these reasons: It gives a freer exposure and is much easier t: 
pecform. It allows of more radical removal of the bladder together with its 
surrounding fat, and also the free removal of the peritoneum over the back of the 
bladder, and when one bears in mind that in part this membrane is quite closely 
attached to that viscus, and that the lymphatics probably communicate, it seems 
advisable to remove it in all cases of infiltrating growth. No skilled surgeon would 
remove the rectum for cancer without also taking a wide portion of the peritoneum, 
and I feel that this ought also to apply to cancer of the bladder. This method of 
approach demands much less manipulation and pulling on the bladder, and this 
must lessen the risk of dissemination of the growth, and it allows of easier exposure 
and more deliberate ligature of the vesical vessels. It is also quite unnecessary and, 
in fact, inadvisable, to distend the bladder either before or during operation. Its 
greatest asset, however, is the ease and facility with which the seminal vesicles, 
base of the bladder, and ampulla of the vas, are freely exposed, and the prostate is 
separated from the rectum. This eliminates the most anxious part of the extra- 
peritoneal operation, which is the constant fear of damage to the rectum. It also 
gives the surgeon an opportunity, in a favourable case, of preserving the genital 
tract intact. There is no increase of danger in opening the peritoneum ; the days 
when we were afraid of this are long past, and nowadays we look upon the 
peritoneum as a friend rather than an enemy. 

After the bladder has been removed there is a large gap in the peritoneum, which 
can only be closed by freely separating it from the lateral walls of the pelvis and 
the abdominal wall, in much the same way as after excision of the rectum. If any 
enlarged glands are present along the internal iliac artery, and the case is still 
operable, they should be removed at the time the ureters are transplanted. 

I have experienced no difficulty in performing cystectomy, except in one patient- 
the only woman on whom I have done the operation; this was carried out extra- 
peritoneally. In view of the larger pelvis and the interposition of the uterus in 
front of the rectum I expected it to be much easier than in the male, but actually 
encountered considerable difficulty with a plexus of veins between the cervix uteri 
and the bladder. In the female the urethra may have to be removed; if so, the 
opening thus left is utilized for drainage, otherwise a drain is placed through the 
urethra. In the male free drainage by a gauze tampon brought out through the 
lower end of the wound is advisable. 


THE RESULTS OF TOTAL CYSTECTOMY 


I have now done the complete operation in seven cases without a death. These 
operations have been spread over a period of eleven years and have only been done 
in those cases in which complete removal of the bladder, and the whole or part of 
the prostate gland, seemed to be the only operative procedure likely to cure my 
patients. Many other conditions have influenced me in the choice of case, which 
have excluded a whole number of others in whom the removal of the bladder was 
indicated if removal of the growth had been the primary consideration. My first 
object, however, was to satisfy myself that the operation was a justifiable one and 
my work so far, therefore, has to a great extent been experimental, the first con- 
sideration being to choose those patients whose age and general physical condition 
made them suitable subjects for a severe two-stage operation. Further, I have 
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refused to tackle cases in which it seemed, from the local extent of the growth and 
secondary involvement of the lymphatic glands, that ultimate freedom from recur- 
rence was extremely doubtful. 

Despite these imposed limitations nearly all the patients have been poor surgical 
‘isks, as a direct result of repeated haemorrhages, many months of extreme suffering 
and, especially, dilatation of ureters and renal pelvis, and infection. In only two of 
these cases were both ureters almost normal. 

Case 1.—In my first case only the right kidney was present, the left kidney 
having been removed by another surgeon nine years previously for “ papilloma” (?). 
The patient lived five years and seven months and then died of carcinoma originating 
in the remains of the left ureter which broke off during cystectomy. Coffey's tube 
technique was used. At the post-mortem examination the kidney was perfectly 











Fic. 5 (Case 1).—Papillary carcinoma. 


healthy ; there was no dilatation of ureter or pelvis and no infection. Microscopically 
there were a few small nodules of secondary growth in the cortex, otherwise it was 
healthy. The patient returned to his ordinary oecupation and remained in it 
until just before his death. A most encouraging result. 

Case 2.—Both ureters were slightly dilated and were transplanted by the tube 
technique. The patient lived in perfect health for two years and ten months and 
then died of acute cellulitis of the neck and axilla, secondary to a tooth abscess. 
The post-mortem showed that the kidneys were healthy to the naked eye and there 
was no dilatation of the ureters. Microscopic examination of the kidneys revealed 
scattered areas of round-cell infiltration, almost certainly secondary to the septicaemia 
which caused his death. There was no evidence of recurrence of the growth and 
but for this unfortunate accident he would probably be alive to-day. 

Both these men were able to retain urine for four to six hours by day and usually 
passed the night undisturbed. One patient could always tell whether he wished to 
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FiG. 6 (Case 2).—Carcinoma. 


pass urine or feces. Both returned to normal occupations and carried on after 
operation just as well as they had done previously. 

Case 3 was severely uremic on admission to hospital with a blood-urea 
of 141%. After six weeks’ drainage of the bladder, the blood-urea dropped to 51%, 


but he was such a very poor risk that the ureters were implanted, with an interval 
of six weeks between the operations. The right ureter was dilated to three times the 
normal size and infected. Coffey’s tube technique was used. The left ureter was the 
most remarkable one that I have transplanted. It was the size of my index finger 
and absolutely rigid, and it was only after considerable hesitation that I finally 
decided to transplant it. It was divided 4 in. below the kidney and implanted into 
the descending colon without a tube. After it had been embedded in the wall of the 
bowel it seemed almost to block the lumen of the intestine, but despite what seemed 
to be courting almost certain failure the patient never turned a hair and I removed 
the bladder twenty days later. The real reason why I operated on this patient was 
that he was only 35 years old, and the drainage of his bladder had given no relief. | 
thought that, under the circumstances, we might give him a last chance. He lived 
for six and a half months in comfort and then died of uremia. 

Case 4.—The only woman in this series. Her right ureter was the size of my 
little finger and slightly thickened, the left ureter the size of my thumb and also 
slightly thickened. The left kidney was severely hydronephrotic, the right 
moderately so: both ureters were implanted simultaneously without tubes or any 
artificial aid. I had for some time previously felt that dilated ureters could be 
satisfactorily transplanted without tubes, but this was the first time that I dared to 
transplant both ureters simultaneously without tubes, and it was highly successful. 
Urine was secreted into the rectum within six hours after operation and freely 
thereafter. Pyelograms taken four months after operation showed an extraordinary 
improvement in the kidneys. The left hydronephrotic kidney appeared to be 
absolutely normal in outline and the right showed only slight dilatation. Later this 
patient developed stones in her right kidney and ureter and the kidney became 
dilated again, but without symptoms. The left kidney remained normal. She died 
of recurrence of growth in the spine two years and seven months after removal of 
the bladder. 
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Fic. 8 (Case 4).—Papillary carcinoma. 


Case 5 was the least satisfactory of the series. The patient was exsanguinated by 
loss of blood and several transfusions were necessary before operation could be safely 
undertaken. Both ureters were transplanted simultaneously by the tube method : 
the left ureter was twice the normal size and the right larger than normal. 
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Pyelograms taken six weeks after cystectomy showed practically normal kidneys. 
He never made the progress I expected. He seemed worn out by his previous 
sufferings and loss of blood and unable to find sufficient reserve to fight his way to 
convalescence. He gradually went downhill and lived for six months, but his end 
was a much happier one than it would have been had his bladder not been removed. 


FiG. 9 (Case 6).—Urogram before transplantation of ureters. 


Fia. 10 (Case 6). -Urogram two months after cystectomy. Ureters transplanted 
by original technique described. 


Case 6 was only operated on four months ago and is the subject of the 
cinematograph film, which I am showing this evening. It is one of those rare cases 
of rapidly infiltrating and spreading carcinoma of the mucous membrane and 
submucous layer and was kindly handed over to me by Mr. Hugh Donovan. Both 





Section of Urology 151 


ireters were almost normal and were transplanted by my own technique, described 
n this paper. The urine was first collected from the rectal tube four hours after 
yperation and continued to be secreted freely afterwards. The temperature never 
‘ose above 99-2°. Cystectomy was performed three weeks later. The patient has 
iow returned to duty as a railway porter and feels and looks perfectly fit. He can 
old urine for four and a half hours by day and often sleeps the night through 
indisturbed. Pyelograms show normal kidneys. 

















Fic. 11 (Case 6).—Transitional celled carcinoma. 


My 7th and last case is a rather unusual one and not “on all fours” with the 
other cases. 


Case 7.—The patient is a man of 42 who had ectopia of the bladder, which had 
undergone malignant change. His kidneys were little damaged, although both were 
infected, but the pyelograms showed little departure from the normal, except moderate 
dilatation of the left ureter. I opened the abdomen with the intention of transplanting 
the ureters into the pelvic colon, but found it uniformly loaded with fat—even the 
longitudinal band being affected. I dared not, therefore, risk implantation into the 
bowel, so after removing the bladder, I brought both ureters to the skin in much 
the same position as they had occupied before. The patient now wears the same 
apparatus which he had previously worn for many years, and is quite happy with 
it. Pyelograms show practically the same pictures as before operation. 














Me 4 ie, S oy ‘ i ae 


Fic. 12 (Case 7).—After removal of epitheliomatous extroverted bladder and transplantation of ureters 
on to skin, the pelvic colon being so loaded with fat that intestinal implantation was inadvisable. 














Fia. 13 (Case 7).—Epithelioma of extraverted bladder. 





Section of Urology 3 


There are four other cases in which I have transplanted both ureters into the 
owel for malignant growths of the bladder. All were very extensive growths, and in 
hree cases the growth was obviously too far advanced for cystectomy to give any 
1ope of a cure and was not, therefore, contemplated. One of these three patients 


lied. In the fourth case the ureters were implanted as a preiiminary to cystectomy 


/ 


a Nw Yo ete \ 
Fic. 14.—-Case of carcinoma of prostate in a boy aged 16 years, before 
transplantation of ureters. 


ae 


1e case as in fig. 14, three and a half months after transplantation 
f ureters by original technique describe 


re) 
I 


later, but unfortunately the patient died. The right ureter sloughed, and peritonitis 
and acute pyelonephritis supervened. The left ureter and kidney were normal 
ind healthy. In estimating the risk of the operation, therefore, this case in which 
the ureters were implanted as a preliminary to cystectomy, must be included in my 
statistics, which makes one death in eight cases—a mortality of 12 é 


DEc.—UROL.2 ¥ 
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Name, age 
and date Symptoms Previous history Growth 


Case 1. 
G. M., et 56. 6/12 hematuria, pain, frequency. Lt. nephrectomy 1916 for Papillary carcinoma, size of he. 


” 


15.8.25 Gen. condition good. ** papilloma of kidney. egg, infiltrating base gion |: 
ureter. 


43., Continuous hematuria plus pain, Intermittent hematuria Whole bladder covered with vrowths 
frequency and obstruction for 5 yrs. Suprapubic op. several of which were infiltrating 
6/12. Gen. condition v. poor. for papilloma 1926. 2nd carcinomas. 
suprapubic op. 1929. 
Repeated cystoscopic 
diathermy. Treated else- 
where. 


Case 3. 
A. P., wt 34. Hematuria. Repeated attacks of Intermittent hematuria Bladder filled with multiple malig 
2.6.32. retention. Had to urinate knee- 5 yrs. Cystoscopic dia- nant papillomata of various sizes 
elbow position. Pain, strangury. thermy. Treated else- 
Severe uremia. Blood-urea where. 
141%. 


Case 4. 
Mrs. P., et 41. Continuous pain, strangury,bema- Intermittent hamaturia Extensive necrotic growth It. side 
18.6.33. turia 6/)2. Stinking urine. Physi- 18/12. Polypus removed base It. lateral wall. Several sessi 
cal wreck. from uterus 6/12 pre- growths. Carcinoma. 
viously. 


ephrosi 
transplat 
tubes 2 
ecovery 


Case 5. 
E. R., wt 55. Continuous hematuria plus clots, Intermittent hematuria Large infiltrating, necrotic post 
4.7.34. pain, strangury 3/12. Clot reten- 5 yrs. Supra-pubic op. wall extending on to trigone 
tion. Pt. exsanguinated and v. for papilloma 1918. Transitional-celled carcinoma 
weak. Prelim. s.p. drainage Treated elsewhere. Specimen unfortunately lost. 
necessary. 


Case 6. 
A. C., et 48. Hematuria. Terminal pain. Intermittent hematuria Rapidly spreading carcinoma 
5.5.36. Some increase of frequency. 7/12. mucous membrane and submucous 
coat involving two-thirds postr 
wall and half antr. wall. Transi 
tional-celled carcinoma. 


Case ?. 
G. W., wet 42. Congenital ectopia vesice. Last Congenital ectopia vesice. Epithelioma. 
23.4.36. few months exposed mucous Had worn a metal shield 
membrane had become thick for collecting urine. 
and rugose and finally ulcer 
ated. 
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normal 
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tation 
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lerately dilated. 
us tranplanta- 
y’s tube tech 


mes normal size 
Trans. : Coffey’s 

29.7.32. Lt. u. 
rigid. 
colon 
drained 

trans. 


lescending 
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efore Ist 
51% at op 


lated 


Mod. 


size little 
dilatation 


idney. 
lated 


thumb 
hydro- 


$1ze 


ey large 


sis Simultaneous 


intation 
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ntation withont 
27. 6. 33. 


Stormy 
plus rigors. 


normal size and 


larger than 
Bilateral trans: 


tube tech: 31.7.34, 


by blood trans 


slightly dilated 
simultaneous 
by own 
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kened and dilated 
e normal size. 
lilated. Both in- 
No dilatation 
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Cystectomy 


20.10.25 


day 


delay due to boli- 
Lt. u. broke off and 
could not be found. Vert. 
incision, extraperitoneal 
Oo} Sem. ves. and vas. 
saved Section through 
upper portion prostate. 


19.5.31: Trans. ine. Extra 
peritoneal op. Section 
through middle prostate. 
Seminal vesicles removed. 


18.10 
incision 
cised 


Vert. and trans. 
S. P. sinus ex- 
Extra-peritoneal 

throngh mid. 
Sem. ves. re 


or sect 
prostate 
moved 


25.7 Vert. inc. Trans- 
peritoneal op. attempted 
but abandoned owing to 
adhesions. Extraperi- 
toneal op. Urethra cauter- 
ized and left. Convales- 
uneventful 


cence 


28.8 34: Transperitoneal op. 
Whole prostate and sem. 
ves. removed. Blood trans. 
both before and after op. 


7.7.36: Transperitoneal op. 
Whole prostate and semi 


nal ves. removed. 


98.4.36: Bladder dissected 
off abdominal wall. Abdo- 
men opened, to trans- 
plant u.’s into bowel, but 
bowel wall was loaded 
with fat to such an extent 
it was thought unsafe to 
attempt transplantation : 
they were transplanted on 
to the skin at lower end of 
wound 


Immediate result 


Excellent. Control urine 
4to8hrs. Returned to 
normal work. Retained 
norma! ejaculation 


Excellent. Returned 
normal work. 
urine 6 to 8 brs. 
grams normal. 


to 
Control 
Pyelo- 


convales- 
Discharged 
17.11.32. Blood-urea 
64%. Control urine 34 
to 4 brs. 


Uninterrupted 
cence. 


Surprisingly good. Pyelo- 
grams 4/12 later show It. 
kidney normal, rt. kid- 
ney slightly dilated, but 
less than before op. Con- 
trol urine 34 to 5 hrs. 


Good recovery, but Gen. 
condition v. poor. Dis- 
charged 26.9.34. Urine 
contro] 24 to 3 hrs. 


Incontinent for Ist few 
days after rectal tube 
removed. Later control 
urine 3 hrs. 


Uninterrupted recovery. 


Final result 


Lived 5 yrs. 7.12 in absolute 
comfort until last few 
months. Died of papillary 
carcinoma originating in 
It. u. with wide dissemi- 
nation. No growth in 
pelvis. P.M.: Kidney and 
ureter healthy. Micro. 
Section : Normal k. except 
for several tiny metastases 
in cortex. 


Died of acute septicemia 
secondary to tooth sepsis: 
Cellulitis of neck spreading 
into axilla. P.M.: Both 
k. healthy. No dilatation 
of u.’s. Micro. Sect 
Round-celled infiltration 
in cortex, secondary to 
septicemia. 


Lived 18/12 in comfort and 
died of uremia without 
evidence of recurrence of 
growth. No. p.m 


Lived 1 yr. 912. Died 
recurrence of growth in 
spine. Great pain during 
last 6/12. Developed stone 
in rt. kidney, but without 
symptoms. Lt. kidney re 
mained healthy. 

No p.m. available. 


Never regained his health 
although comfortable and 
free from pain, but gradu- 
ally petered out. Lived 
for 9/12. Disappointing 
result. 


Has returned to work as 
railway porter and is in 
first-rate health. Can do 
good day’s work. Pyelo- 
grams normal Control 
44 hrs. by day. 7 hrs. by 
night. 


Has returned to 
as photographer. Wears 
same apparatus he has 
worn for many years to 
collect the urine. Pyelo- 
grams normal. Lt. ureter 
still dilated. 


business 
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Such is my experience. It is only a small one, although it has been spread over 
a number of years, but I now feel that we have something worth while to offer patients 
suffering from malignant growths of the bladder not amenable to local excision or 
treatment. Further, I am now convinced that if a patient has a growth so situated, 
or of such a structure as to make his cure by local treatment doubtful, we are 
justified in urging him to undergo the radical operation of total cystectomy, before 
local measures have been tried and have failed, and before he has passed through a 
period of pain, strangury, and hemorrhage, which undermine his health and 
resistance, though making it obvious, even to the patient himself, that something 
radical is called for. 

To get the best results we must be prepared to operate on these patients before 
the kidneys are damaged and before the growth has passed beyond the limits of the 
bladder and the health is so undermined as to make success doubtful. 

I am optimistic for the future. 
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Paget’s Disease affecting the Left Femur only.—HaAmILTon BaILey, 


F.R.C S. 
Ada H., aged 57 
For one year the left thigh has become increasingly swollen. Lately the pain in 


his thigh has been worse at night. 

















Fic. 2.—9.9.36: Paget’s disease. Slight early changes in 
the skull. 





Fic. 1.—9.9.36: Paget’s disease. 
Well-marked signs in the left femur 


Left femur enlarged and bowed laterally and anteriorly (fig. 1). 


On examinatio? 
Slight early changes of Paget's 


Diagnosis of Paget’s disease confirmed radiologically. 
disease are seen in the skiagram of the skull (fig 2). 


Mitral Stenosis with Congestive Heart Failure treated by Complete 
Thyroidectomy.—HAMILTON BAILEY, F.R.C.S., and ANDERSON GARLAND, M.D. 

Harriet P., aged 51. 

This patient was shown at the meeting on October 11, 1935 (Proceedings, 29, 
41, Clin. Sect., 1), complete thyroidectomy having been performed on 19.8.35. 


Dec.—CLIN. 1 
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There are signs of hypothyroidism, the patient having increased in weight. In 
addition to the increase in subcutaneous deposits there has been some hair los: 
from the scalp. The mentality is placid. Temperature 97°: Pulse 84 
Respirations 18. It has not been considered necessary to give thyroid extract, 
neither has there been any occasion to treat the cardiac condition throughout the 
year. Skiagrams show the diminution in lung congestion. 


Ectopia Vesice Treated by Implanting Ureters into the Bowel.— 
HAMILTON BAILEY, F.R.C.S. 


John D. F., aged 24 years. 

The ureters have been implanted into the pelvic colon by Coffey’s 3rd technique. 
The child has thrived and there is no evidence of urinary infection. He has about 
five motions a day. 


Gargoylism (Chondro-osteo-dystrophy, Corneal Opacities, Hepato- 
splenomegaly, and Mental Deficiency).—R. W. B. Exutis, M.D. 


P. G., male, aged 1 year and 9 months, the only child of healthy parents who are 
unrelated ; no miscarriages or stillbirths. A half-brother of the paternal grandmother 
was an imbecile and died before puberty. The patient was born at term, by normal 
delivery, weighing 941b. He was breast-fed for three months, but did not thrive. 
He has probably been abnormal since birth, but this has become more noticeable 
recently. He sat up at 10 months, cut his first tooth at 1 year. Cannot yet stand 
without support, feed himself, or speak any words intelligibly. 

On examination.—The child is an amiable mental defective. The head is very 
large and brachycephalic, with bulging frontal region, and measures 21}? in. in 
circumference ; intermeatal measurement 14} in.; from root of nose to external 
occipital protuberance, 13% in. The features are peculiarly heavy and gross, the 
bridge of the nose wide and depressed, the eyebrows made up of sparse ahd coarse 
dark hairs. There is a purulent nasal discharge. The teeth are irregularly calcified 
and widely spaced. Both cornee are hazy though the child is not blind; the opacities 
are situated throughout the depth of the cornesw. Circumference of chest 22 in., 
abdomen (umbilical level) 22 in., height 33 in. There is limitation of extension at 
the shoulders, elbows, hips, knees, and finger-joints. The lower ribs are flared, the 
abdomen prominent, and there is a moderate degree of lumbar kyphosis. No 
herniz ; testicles descended. The spleen is enlarged three fingerbreadths, and the 
liver a handbreadth below the costal margin ; both are firm, smooth, and non-tender. 

Investigations.—Wassermann and Kahn reactions negative. Blood cholesterol : 
195 mgm.%. Blood-count: R.B.C. 6,200,000: Hb. 85% ; W.B.C. 9,300. 

Radiological examination.—Skull: Considerable enlargement of sella turcica, 
with defect of posterior clinoid process. Limbs: The glenoid fosse and acetabula are 
shallow and irregular, and there is flattening of the head of the humerus and femur. 
The long bones are wider than normal. The metacarpals and phalanges show very 
marked increase in width, and are irregularly shaped (fig. 2). Spine: Irregularity of 
bodies of lumbar vertebre (fig. 3), the 1st, 2nd, and 5th showing anterior hook- 
like processes. Ribs: Expanded anteriorly. Encephalograms: Genera] dilatation. 

Comment.—The patient shows the complete syndrome described as gargoylism,' 
of which there are about twenty examples in the literature. (There have also been 
a number of formes frustres lacking one or more of the characteristics, such as the 
corneal opacities.) The patients resemble one another closely, having a large head, 
heavy features, depressed nasal bridge and purulent nasal discharge, coarse eyebrows, 
&c. Enlargement of the liver and spleen is almost constant, and has suggested a 


1 Ellis, R. W. B., Sheldon, W. P., and Capon, N., Quart. J. Med., Jan. 1936. 
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Fic. 1.—P. G., showing facies, cranial enlargement, and hepatosplenomegaly. 














Fic. 2.—P. G., 28.9.36.—Left hand. Fic. 3.—P. G., 30.9.36.—Spine showing sabot-shaped 
deformity of lumbar vertebre. 
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metabolic disturbance (possibly comparable to Gaucher's disease) as the responsib!e 
factor. In several instances the disease has been familial. The bone changes have 
many features in common with chondro-osteo-dystrophy of the Brailsford-Morqu'> 
type, an example of which is described below. 


Chondro-osteo-dystrophy (Brailsford-Morquio Type).—R. W. 
ELLIS, M.D. 


J.J.,a gir! aged 6, the second of four children; all siblings normal; parents 
healthy and unrelated. Patient born normally at term, weighing 73} lb. Breast-fed 
9 months, being given orange juice but little cod-liver oil. Subsequently fed on 
normal diet for age. The child walked at 15 months, when the tibiwe were noticed 
to be curved and were splinted. Since this time, the deformity of the legs has 














Fic. 1.—J.J. Right hand with normal control of same age, showing great irregularity 
and fragmentation of epiphyses, with wide interosseus spaces. 


increased, and the child complains of pain in the legs and fatigue on exercise. 
Mental development normal. 

On examination.—Well-nourished, normally intelligent child, with good colour. 
Height 423 in. No deformity of skull (cireumference 22 in.). Well-marked bowing 
of tibie, and enlargement of wrists and ankles. Some limitation of extension 
and external rotation of hips. The chest shows pigeon-breast deformity, but no 
beading of the costochondral junctions; circumference 233 in. The upper incisor: 
and canines (first dentition) are carious. There is slight lordosis and scoliosis, the 
left shoulder being held 1 in. higher than the right. 

Investigations.—U rine: Sp.g. 1020, acid, no albumin, sugar, or casts. Stools: 
no excess of fat. 
































162 Proceedings of the Royal Society of Medicine 


Serum calcium: 12-2 mgm.% ; serum phosphate 4-2 mgm.%. 

Radiological eramination.—Spine; wide intervertebral spaces ; slight irregularity 
of outline in bodies of lumbar vertebre anteriorly. Hand: Short and wide meta 
carpals and phalanges, with great irregularity of epiphyses and wide joint space 
(fig. 1). Irregularity in outline and ossification of carpal bones. No rachiti: 
changes. Knees: Increased joint space, with irregularity and fragmentation o 
epiphyses (fig. 2). Hips: Flattening of femoral heads, with irregularity of acetabul 
fig. 3). 

Comment.—Most of the examples of this disease that have been described have 
shown very marked deformities, of which some degree of fixed flexion of the limbs 
kyphosis due to the small size or irregularity of the bodies of certain of the cervical! 
or lumbar vertebre, and projection of the sternum, have been the commonest. In 
the present instance the deformities are much less severe, and at first sight suggest 
those of rickets. The radiological appearances, however, are characteristic of this 
form of osseous dystrophy, particularly the irregularity and fragmentation of the 
epiphyses and the wide interosseus spaces. 


Resection of Lower CEsophagus and Cardia.—B. G. Murr, M.S. 


A. T., male, aged 44. 

4.4.36: Admitted to King’s College Hospital with carcinoma involving the lower 
cesophagus and cardia. 

10.4.36: Left artificial pneumothorax. 

20.4.36: Excision of cardia and lower end of cesophagus by combined abdominal 
and thoracic routes. (sophagus brought out and stitched to skin at vertebral end 
of thoracotomy wound in 8th intercostal space. Gastrostomy to remainder of 
stomach. 

Seventeenth day after operation: Tube inserted into cesophageal fistula and 
connected to gastrostomy tube. 

Thirty-third day: Discharged from hospital. 

17.7.36: Returned to previous work as assistant in a firm of manufacturing 
chemists. 


| November 13, 1936) 


Myositis Ossificans Progressiva.—E. A. CocKAYNE, D.M. 


A. M., female, aged 23. Father and mother were both born in the village 
of Burwell, Cambridgeshire, but are unable to trace any blood relationship. Two 
sisters, aged 32 and 21, and two brothers, aged 30 and 25, are normal. One brother 
died aged 4 years, and one sister died a few weeks after birth, both normal. No other 
member of the family, so far as is known, bas had any abnormality of the hands or 
feet, or any disease of the muscles. 

The patient has the following congenital abnormalities. The metacarpal of the 
middle finger of each hand is very short, making this finger appear to be shorter 
than the index and ring fingers; the fifth metacarpals are also very short (fig. 1) 
The metatarsal of each big toe is very short and the terminal phalanx is turned up, 
but there is no hallux valgus. The metatarsal of the left third toe is also very 
short. The second and third toes appear to be much longer than the big toes (fig. 2). 
The right side of the face is slightly larger than the left. 

In May 1936 she had pain and swelling of both calves, which came on vithout 
apparent cause. In June she had great difficulty in walking, because the muscles 
felt hard and tight, and were very painful. In the middle of June she went to bed, 
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nd remained there until her removal to the Kent and Canterbury Hospital, where 
1e remained from June 26 to August 8, under the care of Dr. Stevens. After her 
ischarge the pain diminished, but there was constant aching. She was able to 


Fic. 1.—A. M. Congenital abnormalities of hands 


Fic. 2.—A.M. Congenital abnormalities of left foot. 


valk fairly well, but after resting or sitting there was much stiffness. The calves 
came more contracted. 

On admission to the Middlesex Hospital on September 10, she was unable to put 
ier heels to the ground. On the inner side of each gastrocnemius there was hard 
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Fig. 3.—A.M. Abnormal shortness of metacarpals of both middle fingers. 














Fic. 4.—A.M. Abnormalities of metatarsals and terminal phalanges of both 
big toes and of third metatarsal on left foot. 
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ender swelling about 24 in. long, of the consistency of organized fibrous tissue, and 
ese swellings are still present. There was an increase in the stiffness of the legs 
out the middle of October, and on October 22 a firm, painful, tender swelling 
appeared in the lower part of the left soleus muscle, and a day or two later a similar, 
but larger, swelling appeared in the right soleus just above its insertion. Since then 
both legs have ached more than ever, and the muscles have felt tighter. 
Wassermann reaction negative. Blood calcium 11°0 mgm. per 100 c.c. 
Radiological eramination.—The metacarpals of both middle fingers are abnormally 
short (fig. 3). The metatarsals of both big toes are very short, and their terminal 
phalanges are broader and shorter than normal; that of the right is the broader but 
straight, while that of the left is inclined inwards towards the second toe. Neither 
s ankylosed. The third left metatarsal is also very short (fig. 4). There is slight 
symmetrical thickening of the periosteum of the lower end of both fibula. There 
is no evidence of bone formation in either gastrocnemius. 


Discussion.—Dr. COCKAYNE said the case was interesting because of the late date of 
set, the unusual site of the first lesions, and the unprecedented nature of the congenital 
ibnormalities. Sometimes lesions in the muscles were present at birth; in the majority of 
cases they appeared in early childhood, and there was no record of their appearance after 
the age of twenty. The usual congenital abnormalities were short first metatarsals or 
metacarpals or both. Up to the date of Mair’s paper published in 1932 none had been 
ecorded in other digits, and a cursory search had failed to show any, in which the 
metacarpals of the middle or little fingers, or the metatarsal of the third toe had been short. 

There could be no doubt that the deformities of the fingers and toes were linked in some 
way with the liability of the connective tissue to proliferate and form bone, usually after a 
slight injury, but the nature of the linkage was obscure. Both must be inborn, and though 
most cases were single or familial, Burton-Fanning had recorded myositis ossificans with the 
typical deformity in a father and son, and Sympson had described a family in which both 
father and son had had the deformity but in the father myositis had never developed. 

Ossification did not appear to be an essential part of the disease, for in Batten’s case of 
inyositis fibrosa no bone was formed, though the great toes were deformed and extensive 
fibrotic lesions were present in the muscles. 

He would be grateful if anyone could suggest some form of treatment. Surgical 
interference was contra-indicated, because excision or any operative procedure led to the 
levelopment of new lesions. 

REFERENCES 
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Sir WALTER LANGDON-BROWN said he thought that, although myositis ossificans pro- 
gressiva was undoubtedly congenital in origin, trauma and infections played a considerable 
part in determining the incidence of the process. 

He congratulated Dr. Cockayne on having recognized the nature of this case before 
ctual ossification had begun. As to treatment, he would make a somewhat speculative 
proposal: that injections of parathormone should be given to attempt the mobilization of 
the calcium salts as soon as they were detectable by X-rays. Also that, as in the rare 
condition of calcinosis, the production of some degree of acidosis appeared to help, he would 
suggest a simultaneous administration of full doses of acid sodium phosphate since para- 
hormone alone would tend to lower the blood phosphorus. 


Nodular Rheumatism.—M. B. Ray, D.S.O., M.D. 

D. L., male, aged 35, general labourer. 

History.—First seen about two months ago, complaining of aches and pains “ all 
over,” which had lasted for three months. Began with the appearance of nodes on 
ands and body associated with pain down back and in knees. 

Condition on exramination.—Nodes on fingers, wrists and lobes of ears. Swelling 
yn back of both wrists. Both knees swollen and painful; range of movement 
imited. 
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X-ray examination.—Left hand: Various “ punched out” areas; Right hand 
Nothing very definite ; areas of rarefaction in trapezoid and semilunar bones. 

Sedimentation rate: First hour, 27 mm., second hour, 45 mm. 

Heart : Basal systolic bruit. 


Nine Cases of Partial Amputation of the Breast for Early Carcinoma.- 
D. C. L. FItzwiuuiaMs, C.M.G., F.R.C.S. 


(i) Mrs. S., aged 54. Admitted to St. Mary’s Hospital in May 1924. For tw. 
months she had noticed a lump the size of a pigeon’s egg on the outer side of th: 
left nipple. It was hard and unattached to the skin, and did not retract the nipple 
There were doubtful glands in the axilla. On May 10, 1924, the lump was removed 
by local operation. The pathologist reported it to be carcinoma. In December 1934 
the patient developed a cough which seemed hard, dry and causeless. Mediastina! 
secondaries were suspected. An X-ray examination of the chest proved negative. 
The condition is satisfactory to date. 

Period since operation: Twelve years five months. 


(ii) Mrs. E. M., aged 47, was admitted to hospital in 1926 with a lump in the 
outer and upper quadrant of the left breast. This was samoved locally. In March 
1930 she was examined again and found to have an enlarged gland in each axilla. 
In November 1934 her condition was still satisfactory and there was no alteration 
in the glands. She has remained well since. 

Period since operation: Ten years. 


(iii) Mrs. S. B., aged 43. Admitted to St. Mary’s Hospital November 24, 1926. A 
blow on the right breast three weeks previously had drawn her attention to a hard 
lump, the size of a small egg, situated to the outer side of the nipple. It was free 
from the skin and the nipple. The breast was partially removed, the muscles and 
axilla not being interfered with. She went home on December 2, 1926. Pathologist’s 
report : ‘Carcinoma simplex.”” In this case the lump was larger than usual and the 
procedure was hardly safe but the patient did not wish to have more done. 

Period since operation: Ten years. 


(iv) Mrs. R., aged 52, admitted to St. Mary’s Hospital in October 1928; she 
had a local operation for the removal of an early carcinoma in the left breast. In 
March 1932, she was readmitted with a tiny millet-seed nodule which, it was 
thought, might be a secondary deposit, and she was given interstitial radium. 
Dose: 6,232 mgm.-hrs. 

Result : The condition remains satisfactory, eight years after treatment. 


(v) Mrs. M. M., aged 47, admitted to St. Mary’s Hospital, June 1929, with a 
lump the size of a shelled walnut in the left breast, in the upper and outer quadrant. 
She had had no symptoms. The growth was removed locally and radium inserted. 
Dose: 831 mgm.-hrs. Pathologist’s report: “Solid alveolar carcinoma of the 
breast.’”’ When seen again in October 1933, her condition was perfectly satisfactory. 
In this case also the size of the growth was larger than is considered safe for local 


removal. 
Period since operation : Seven years five months. 


(vi) Mrs. P., aged 39. Admitted to St. Mary’s Hospital in September 1932, with 
a large mass of what was thought to be glands on the inner side of the wall of the 
left axilla, unattached to the skin. On September 13 the mass was removed, 
together with the axillary tail of the breast; the remainder of the breast was not 


cK. 


touched. Radium needles were inserted and a dose of 2,755 mgm.-hrs. was given. 
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-athologist’s report on growth: ‘ Secondary breast carcinoma.” The primary 
srowth was not found but was probably in the axillary tail of the breast. In 
January 1933 she was readmitted to hospital for surface radiation and received a 
otal dose of 29,418 mgm.-hrs. The skin desquamated and by March 1933 was 
ompletely healed. In July 1933 she had enlarged glands above the clavicle and 
nsterstitial radium was given (dose of 3,094 mgm.-hrs.). In December 1933 a 
arge gland was excised from below the jaw, and the pathologist reported : ‘‘ Lymph 
‘land containing numerous nodules of a rapid-growing lepidic tumour. It is 
indifferential, necrotic in parts, and contains numerous mitotic figures in others. 
[t is either a secondary carcinoma, or possibly a primary lymph-endothelioma.” In 
Jctober 1935 there was no sign of disease. 22.7.36: Condition quite satisfactory. 
[he supra-clavicular fullness often seen after any form of treatment which interferes 
with the lymphatic flow has developed in this case. 

Period since operation: Four years two months.’ 


(vii) Mrs. E. G., aged 66, was admitted to hospital in July 1933. She complained 
of a lump in her left breast ; she had known of this nine months previously. Local 
excision of the swelling and of the axillary tail of the breast was performed. Radium 
was inserted into the axilla; dose, 3,168 mgm.-hrs. In December 1933 there was a 
suspicious fullness in the supra-clavicular region, and the patient was readmitted to 
hospital for surface radiation. Dose, 11,160 mgm.-hrs. to the axilla and 5,040 
mgm.-hrs. to the supra-clavicular region. The skin desquamated freely. The 
patient’s condition remained satisfactory, but in May 1936, 4,108 mgm.-hrs. of 
surface radiation was given as a precautionary measure. 

Period since operation: Three years four months. 


(viii) Mrs. E. M., aged 47, was admitted to hospital in December 1934. She 
complained of a lump in her left breast, noticed six months previously. At 
operation a growth, 10 X 8 cm. was removed locally. It was unattached and 
there were no glands. 

Pathologist’s report: “ Solid alveolar and trabecular polygonal-celled medullary 
carcinoma of the breast.” There was a cyst in the centre containing fibrin and 
altered blood. In April 1935 the patient was readmitted, as she was thought to 
have a dimpling of the skin at one point. Surface radiation of 6,800 mgm.-hrs. was 
given over a local area. Her condition remains satisfactory. 

Period since operation: Two years. 


(ix) Mrs. M., aged 43, admitted to St. Mary's Hospital, February 1929, 
underwent local removal of a mass from the right breast. The muscles, axilla and 
three-quarters of the breast were left untouched. Pathologist’s report : ‘ Carcinoma 
of the breast.’ In April 1929 enlarged glands were found in the axilla. These were 
removed, and 2,317 mgm.-hrs. of radium were applied. In September 1929, as it was 
believed that small nodules could be felt, the patient was readmitted and radium 
was applied to the breast and the axilla. She was examined again in September 
1930 and there seemed then to be a little thickening of the scar, low down. In 
October 1932 this thickening could still be felt and it was decided that radium 
treatment should be given as a precaution. In July 1933 the thickening was treated 
as a local recurrence and interstitial radium was given (dose 12,096 mgm.-hrs.). 
This dose proved to be too severe; radium necrosis ensued and the area has never 
completely healed. In January 1935 the patient was readmitted. The slough was 
cut away and the area swabbed with zinc chloride to induce healing, but the slough 
is still present unhealed. Recently parts of two necrosed ribs were removed from 
the bottom of the sinus which still remained. 

Period since operation : Seven years nine months. 


Dec.—CLIN, 2 # 
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Mr. DUNCAN FITZWILLIAMS: This series of cases of partial or local removal of the 
breast for early carcinoma have been selected to show all aspects of this procedure. A short 
while ago partial operations on the breast were looked at askance, but with the introductio: 
of radium new methods have been adopted and our ideas have undergone very radica| 
changes. Cancer should be regarded as a disease of three stages. Firstly a purely loca 
affair, secondly with a spread to the lymphatics of the region, thirdly with free cells floating 
off into the circulation by means of the veins. In the first stage, of course, it is only logica! 
to treat a local disease by a local operation supplemented and reinforced by the use of 
radium, though in this series cases are shown in which the local operation is quite sufficient 
without the use of any radium (Cases i to iv). 

Other cases are shown in which radium has been used, and an actual failure is shown 
(Case ix). In this case a local recurrence was suspected and an overdose of radium was 
given, with radium necrosis as a result. All grades are included, as far as possible, in 
the series. 

It must now be recognized that is not the extent of the operation to which we owe our 
good results, but solely the earlier diagnosis and treatment. Halstead’s operation is not 
really radical, and the lymphatic field does not end at the level of the clavicle. The surgeon 
ends his operation at this level to suit his own convenience, though at one time it was 
advocated that the supra-clavicular region was cleared, just as the surgeon never took away 
the lymph field in carcinoma of the tongue, but the lymph-field must have the same 
importance in the one operation as in the other. 

The early diagnosis possible nowadays before the usual signs of malignancy develop, 
enables us to treat cases at a far earlier stage than ever before, and makes a partial removal 
of the breast just as safe as the partial removal of a limb, a tongue, a lip or a rectum, and 
this without the wide mutilation which is so important to a woman. 

The old diagnostic signs of attachment to the skin, retraction of the nipple, and enlarge- 
ment of the glands, are all signs which arise in consequence of considerable spread. All are 
supplanted in quite early cases by transillumination, if it can be carried out, which is 
sufficient for diagnosis of even the smallest and most doubtful masses. It is a method, 
however, which needs a great deal of experience to master, but if once mastered it is very 
reliable. In passing I should just like to refer to another sign, usually termed the “ flat-of- 
the-hand ” sign, which, as for many years I have pointed out, is only useful for advanced 
cases, by which time other signs have already made diagnosis easy. For early cases it is 
useless, as it cannot help in appreciation either of chronic mastitis or of really early 
carcinoma. I know of nothing in connexion with carcinoma which has done more harm to 
early diagnosis than the reliance on this sign. 

Dealing with the third stage of the disease, the stage of the floating cell, this may 
precede the second stage at a very early date, as soon, in fact, as a vein is invaded. I should 
like to stress the importance of early circulatory spread of the disease, which should be 
regarded as being more deadly than lymphatic spread, though this is quite opposed to the 
accepted view. 

When cells escape along the veins they pass directly into the circulation, whereas if they 
pass along the lymphatics they are filtered off by the glands and their arrival into the 
circulation via the thoracic or lymphatic duct is quite a late phenomenon. I believe that 
most of the internal metastases are due to spread along the circulatory rather than along the 
lymphatic route. At the same time it may be pointed out that once the “ floating cell” has 
escaped and been planted, no operation, however wide, or indeed any known surgical! 
procedure, can effect a cure. 


Decortication of the Lung for Tuberculous Pleurisy.—R. MILNrEs 
WALKER, F.R.C.S. 


Man, aged 44, labourer. Admitted to the Royal Hospital, Wolverhampton, 
complaining of pain in the left side of the chest and of cough. He brought up 
a little sputum and felt generally weak ; he was slightly dyspneic while lying in 
bed but was not cyanosed. Temperature 99-8, pulse 120; respirations 28. There 
was very little movement of the left side of the chest, which was dull to percussion, 
at the apex and “stony ”’ dull at the base. 
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18.8.35: 120 c.c. of clear fluid aspirated from the left pleural cavity. The fluid 
vas sterile and was negative to guinea-pig inoculation. 

Repeated aspirations of the fluid were carried out but the pleural cavity rapidly 
filled after each occasion (fig. 1). Bronchoscopy showed no evidence of bronchial 
struction. 

7.1.36 (Operation \ left thoracotomy was performed through the 7th intercostal 

space, with a view to decortication of the lung. Both the parietal and visceral 
leure were between } in. and } in. in thickness, and were opaque, white, glistening, 
uugh membranes. There was about a cupful of fibrinous exudate loosely adherent 
» the diaphragm. 
The visceral pleura was excised from the base to the apex of the lung. The 


Fic. 1.—Chest. Before operation. After aspiration and air replacement. (Patient lying 
on left side.) 


separation was performed without much difficulty, except at the mediastinal surface 
where complete stripping was not possible. In one place the lung was slightly 
injured, with escape of a little air. As the pleura was stripped off the lung expanded 
d, at the end of the operation, about half filled the chest cavity. The opening in 
e chest wall was completely closed by suture. 
Microscopic sections of the thickened pleura showed evidence of tuberculous 
ection. 
The left chest was aspirated on five occasions between January 10 and January 17. 
first the fluid was heavily blood-stained and was sterile on culture, but later 
came purulent. The later cultures showed staphylococci. 
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The wound became infected, and healing was not complete until about thre: 
months after the operation. Skiagrams taken at this time showed the lung to be 
completely expanded. 








Fic. 2.—Chest. Six monthe after operation. 


17.3.36: There was a slight rise in temperature, and two weeks later X-rays 
showed fluid in the right pleural cavity which was aspirated, 16 oz. of clear, sterile 
fluid being withdrawn. Following this the signs on the right side cleared up. 

The patient left hospital on April 12, 1936, and has continued to make 
satisfactory progress. (See fig. 2.) 
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Raynaud’s Phenomenon in Workmen using Vibrating 


Instruments 


By Joun H. Hunt, M.D. 


PNEUMATIC instruments are now used for many purposes: in mining and 
quarrying, in roadmaking, in locomotive and other workshops, in shipbuilding and 
n the construction of all-metal aeroplanes, &c. Raynaud's phenomenon is liable to 
develop in the hands of men using them and it is of the utmost importance to both 
workmen and employers alike that its occurrence be prevented as far as is possible, 
and that, should it develop, it be recognized at once. This paper is merely a 
preliminary communication, as the work is unfinished and the problem not yet 


altogether solved. 
The symptoms of which these workmen complain, and the signs one finds on 
examining their hands, correspond to those described by Raynaud in other diseases 
21, 22). “ Raynaud’s phenomenon”’ may be defined as Intermittent pallor or 
cyanosis of the extremities, precipitated by exposure to cold, without clinical evidence 
of blockage of the large peripheral vessels and with nutritional lesions, if present at 
all, limited to the skin” [12]. In other words, “ Attacks of ‘dead’ fingers or toes, 
brought on by ccld, without marked changes in the pulse or massive gangrene.”’ 
It is found in some fifteen different diseases, seven of which appeared in Raynaud's 
thesis. Of these fifteen only one should now, I believe, be called ‘* Raynaud's disease ”’ 
The phenomenon as it occurs in workmen using vibrating instruments, Raynaud did 
not know, but for the past thirty years such intermittent attacks of pailor or cyanosis 
f the fingers have been found to occur in men working with pneumatic chisels, 
1ammers, riveters or road-drills, and also in shoemakers using pounding and lasting 
machines. From America and from the Continent descriptions of the condition 
have appeared from time to time, but in this country it has received scant notice in 

nedical literature except from Sir Thomas Lewis [16, 17]. 


Drec.,—NEvrR. l. 
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During the past year, in Dr. Hinds Howell’s Neurological Clinic at St. Bar- 
thoiomew’s Hospital, I have come into contact with a group of riveters from a 
locomotive workshop. Through the courtesy of their Works Manager, I have been 
able to examine seven of these men, whose symptoms correspond closely with those 
complained of by workers with pneumatic tools in other parts of the world. The 
job of these particular men is to rivet over the ends of cold copper stays 
in locomotive fire-boxes. The pneumatic riveter weighs about 13 lb. and works at 
about 2,300 strokes a minute. The workman, who is supposed to wear leather 
gauntlets, grasps the underside of the vibrating end of the instrument with his left 
hand (figs. 1, 2), and the index finger of this hand—that nearest the end of the 
machine—is always the first to be affected. A limestone cutter holds the chisel from 


Fic. 1.—Pneumatic riveters at work. 


above, with his little finger nearest the end, and in his case it is the little finger 
which first gives trouble. The cramped position in which the locomotive men work, 
together with the weight of the tool, forces them to change hands often, and 
although the fingers of the left hand are those affected first, all the fingers of both 
hands suffer in the end. It is the hardness and unyielding nature of the cold 
rivets which is partly responsible, I believe, for the symptoms of which these men 
complain, and which other riveters escape. Similar machines were used without 
ill-effects in building Lambeth Bridge, and also in the construction of the liner the 
Queen Mary (in which over ten million rivets were driven). In both these instances 
the rivets were of steel and were “ hot”: hot rivets are softer to work than cold 
rivets and I understand that untoward symptoms do not develop in this type of 
work. 
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SYMPTOMS 


The trouble in the cireu‘ation of the fingers first manifests itself when the men 
1ave been at cold riveting continuously for two years or more. Each man works 
ibout 250 stay-bolts a day, so that symptoms do not develop until about 200,000 
have been fixed. Attacks of Raynaud’s phenomenon then appear, at first only 
occasionally, in winter, but later more and more frequently and{even in summer. 


Fig. 2.—Another riveter, 


They vary from a slight pallor of one finger-tip to cyanosis and numbness of all the 
fingers of both hands. The commonest finding is a pallor or slight cyanosis of one 
or two fingers of each hand, often symmetrical, but not necessarily so. The affected 
fingers are described by the men as “ feeling cold”, “going white”, “ waxy”, 
“numb”, or “dead’’. If the cyanosis lasts for more than half an hour the skin of 
the finger-tips becomes quite anesthetic, and on cold mornings special difficulty is 
experienced in holding a razor, putting in studs, doing up buttons, &c. In few of 
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the published cases has the inconvenience been really severe, but many of.the 
riveters whom I have seen have complained bitterly of their symptoms. In none of 
our patients were the hands “clammy”. If a finger is cut during an attack it does 
not bleed, “only a little dark blood oozes out”. The attack lasts as long as the 
hands and body remain cold. When warmth is applied in any form—hot water, 
hot air (as in front of a fire), or by friction—the fingers quickly recover their normal 
colour. During recovery the men may complain of “ tingling’ and “ pins and 
needles’ in the affected digits. 

The attacks are brought on by cold—in cold air, when washing, holding a tumbler 
of cold water, or grasping a cold instrument at work, cycling in frosty weather, &c. 
An important factor is body temperature. When these men feel chilly in themselves 
their hands go blue on the slightest provocation—when sitting in a draught, or when 
walking outside in cold air for a few moments. When their bodies are really warm 
it is impossible to produce an attack, no matter how cold their hands are. It is 
early in the day, when they are shaving, dressing, or eating breakfast, that they 
experience the greatest inconvenience; this can be explained, I believe, by the 
fact that when getting up in the morning one’s normal body temperature is 1° F. or 
more lower than it is in the evening. 

There is no evidence that vibration by itself, without’ cold, can precipitate an 
attack. The pneumatic riveting machine I am describing is cold; cold air blows 
from the exhaust (which may be covered with ice) onto the hands and body of the 
workmen, and it is the coldness of this air which brings on those attacks which 
occur while at work. When the exhaust is made to blow elsewhere, and in those 
pneumatic machines which work “ hot,” attacks are not seen while the instruments 
are in use. 

It has not been observed that emotion precipitates attacks in these men as it 
does in some other conditions associated with Raynaud’s phenomenon. 


SIGNS 


General examination of these men, including investigation of the urine, blood- 
pressure, blood Wassermann and Sigma reactions, reveals nothing abnormal. 

Their hands when warm show nothing unusual except for callosities over the 
thenar eminences caused by the rub of the instrument. The radial pulses are 
normal. There is no evidence of sclerodactyly or recurring whitlows. Nutritional 
changes in the finger-tips or finger-nails have not occurred in those men I have myself 
examined, but in two of Seyring’s patients (men aged over 50, with arteriosclerosis) 
superficial necrosis is recorded [24]. “Other complications sometimes described as 
arising from the use of pneumatic tools, are local atrophy of the muscles of the 
thenar or hypothenar eminences, and osteo-arthritis of the elbow and shoulder 
joints ; these have not occurred in my group of riveters. 

Their hands when cold reveal a typical Raynaud’s phenomenon :— 

Colour changes: With the hands at rest, below the level of the heart, the fingers 
become blue from the start. If the hands are lifted or the fingers moved, blood 
leaves the skin, and pallor—a yellowish white—results. The cyanosis passes through 
various depths, starting as a light bluish tint, “dusky”, “a pale violet”, and 
becoming a deeper blue, “ slate blue”’, “ leaden colour’’, “ deep purple”. It always 
starts at the finger-tips and spreads proximally up to the base of the fingers, perhaps to 
the palm. If.the attack persists for a long time, a secondary waxy pallor replaces 
the cyanosis. The hands stay blue or pale until they are warmed. If warmed only 
slightly a stage is reached when the attack is, as it were, “in the balance”; during 
this stage warming the body alone may be enough to release the circulation. When 
the hands are warmed (40° C. for three minutes) the blueness begins to pass off and 
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irregular red blotches appear in its midst “like the spots on a plaice”. Some of 
these appear, only to fade away, but in the end they coalesce until the whole dorsum 
of the hand and palm are fiery red or scarlet. Gradually this redness then spreads 
up each finger from base to tip, always in this direction. If any part of a finger is 
cyanosed, the distal portion is always cyanosed too. All the fingers do not recover 
at the same rate; some may be red throughout, while others still remain deep blue. 
After another hour or so this bright colour fades away, leaving the skin of the hand 


its natural tint. 
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Fic. 3.—Temperature test. Release of the circulatory defect in the fingers (kept at room 
temperature) when the body is warmed in a hot-air bath. 


Sensory changes: Every patient complains of his fingers feeling “numb” at 
the onset of an attack. Throughout the period of cyanosis some complain of “a 
tingling”, some of an uncomfortable sensation”, some of a “slight pain”. Severe 
pain is rare. On examination, a marked degree of hypo-wsthesia and hypo-algesia is 
found if the cyanosis has persisted for more than a few minutes: it spreads slowly 
upwards from the finger-tips to the palm. There is a short latent period between 
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the appearance of the cyanosis and the development of this sensory loss. During 
the phase of recovery, when the hands are being warmed, the men may complain of 
“pins and needles”, “ burning”, or “ discomfort”. 

Temperature changes: All the men complain that their fingers feel cold to the 
touch during the attacks, and this can be confirmed by an observer feeling the skin. 
Temperature tests reveal that the circulatory defect can be released by warming the 
body, without warming the hands, a release illustrated in figs. 3 and 4. 

Sweating of the hands has not been noticed during attacks. Swelling of the 
fingers does not occur. In severe attacks local pressure on a finger leaves an 
indentation which takes longer to disappear than when the circulation is normal. 
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Fic. 4.—Temperature test. Release of circulatory defect in the fingers (kept at room temperature) 
as rectal temperature rises when the legs are placed in hot water. 


The veins on the dorsum of the hands during an attack are small and the radial 
pulses are less easily palpable than when the hands are warm. If a finger is pricked 
during an attack it does not bleed. The nose, ears and feet of these men are normal 
and quite free from colour changes. 

X-ray photographs of the hands of these men reveal changes which are being 
investigated more fully. The small areas of decalcification described by Brailsford 
[2] in workmen using compressed air drills can be seen in the bones of the hands 
of some of our riveters. Another change is an apparent periosteal overgrowth on the 
volar surfaces of the shafts of the phalanges. This sometimes occurs in normal 
healthy men [13] and further investigation into the X-ray appearances of the hands 
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of other manual workers is needed before one can say for certain whether or not 
this is abnormal, and vibration or other trauma plays any part in its production. 


PROGNOSIS 


When these men stop riveting-work their symptoms may improve a little but do 
not disappear. The residual circulatory defect causes considerable discomfort, and 
prognosis as to complete recovery is doubtful and usually poor. 


TREATMENT 


For those men who have already developed Raynaud’s phenomenon in their 
fingers the best treatment is to keep the body and hands always warm, especially 
the body, and particularly in the mornings. If symptoms are really severe, physical 
therapy may be needed, and in elderly men with nutritional changes threatening 
sympathetic ganglionectomy or section of the sympathetic trunk may have to be 
considered. 


PREVENTION 


Several methods of tackling the problem have suggested themselves :— 


(1) The rate of vibration of the instrument may be reduced below the critical 
level, which seems to be about 2,300 strokes a minute for this type of tool. 


(2) Shock-absorbing pads of “Sorbo” rubber, perhaps 4 in. thick, could be 


incorporated in the palms of the leather gauntlets which these riveters wear. 


(3) Similar pads might be fixed to the handle of the riveting machine itself; or 
a sleeve of the same material might be fixed around the barrel of the instrument, 
which the workman grips with his left hand—the site of most of the trouble. It is 
possible that some type of handle could be attached by a strong spring to this part 
of the machine, so that vibration on the palm of the hand is reduced to a minimum, 
without affecting the pressure which must of necessity be maintained on the end of 
the instrument. 

(4) It seems that it is only when especially hard material is being worked, as in 
cold riveting, that attacks of Raynaud’s phenomenon result, and then only after the 
men have been two or more years on the job; trouble may perhaps most easily be 
avoided by arranging the shifts of work so that no man does this particular type of 
riveting for more than a few months at a stretch. 


(5) A completely different tool could be used—a so-called “fixed hammer ”’ 
which is held against the rivet by a mechanical device, a cylinder containing 
compressed air. In this way vibration is absorbed before it reaches the man, but 
I understand that this apparatus is clumsy and inconvenient to work. 
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THERE is a widespread desire among the members of the medical profession, and 
not least among psychiatrists, that their work should be deemed to be scientific ; and 
notwithstanding the many benefits which science confers on us, I think it behoves us 
sometimes to pause and consider how far it is possible for it to be scientific, how far 
indeed it is desirable that it should be. I am not going to be so foolish as to say 
anything against the pursuit of science; for certain aspects of medicine we cannot 
have too much of it; the pity indeed is that we have so little; but it does not 
follow that science is what is needed everywhere, and, since it is obvious that science 
does from time to time inflict great injury upon us, it is fitting that we should 
sometimes examine its pretensions, and see whether or no they are well founded for 
all purposes. 

There are two things to be considered: (1) What do we mean by science? 
2) What do we doctors imagine ourselves to be, what is our function, what are we 
aiming at? 

Science is said to aim at the power of pre-vision based on quantitative knowledge. 
It provides formule summarizing the maximum number of past phenomena in the 
simplest, most concise, and most frugal manner possible, enabling us to foretell the 
sequence of future phenomena with the maximum economy of thought. 

These are brave words with which no one ought to want to quarrel. They offer 
us the means of acquiring exact knowledge, they promise us a tool of immeasurable 
value, a servant beyond price. And yet as things are turning out, we seem sometimes 
to be getting not quite so admirable a master ; indeed it is possible that we have been 
saddled with the most terrible god which the wit of man has yet devised for his own 
indoing, a god who, to select one example out of many, demands and receives, by 
means of the machines which his faithful servants have invented, and do not cease 
to invent, the sacrifice of millions of young men cut off in their early manhood. 

Do not let us deceive ourselves into thinking that modern war depends on the 
greed or fear of capitalists acting through incompetent politicians. Without the aid 
yf scientists, working whole-heartedly in the cause of science, the capitalists and 
politicians have not the skill or knowiedge necessary for waging modern war for a 
day. This is not unfair to the scientists. It is their boast that knowledge is the 
principal thing—knowledge, not wisdom. It is their boast that science has to do with 
knowledge only, and that it does not promise control either of phenomena or of its 
ywn results. In the service of science everything is to be sacrificed to knowledge. 
[here were wars before science, but they were limited to a few professionals; now 
veryone is in it willy-nilly, man, woman, and child. 
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THE NATURE AND METHODS OF SCIENCE 


The deification of science began in the middle of last century. One of the chie' 
apostles was Thomas Huxley, according to whom science was going to make this 
world at long last a place fit to live in. Such was implied in his writings. It ha 
not done so, because he and those who thought like him belittled certain other 
factors not amenable to scientific method, but which, as events are showing, are ver 
important indeed. What these factors are we shall discuss later ; meantime I should 
like to consider how we shall recognize whether a thing belongs to the category oi! 
science or not; this according to the scientist is largely a matter of method of 
attacking a problem. 

What then are these scientific methods? The observations on which scientific 
formule rest must be public methods, demonstrable to other people. They must 
permit of discrimination to ascertain that no personal bias has entered in, and 
therefore there must be no appeal to authority as argument whether a statement is 
true or false. They must lend themselves or give promise that they will lend 
themselves to quantitative results. Causes must not be multiplied except by 
necessity, and yet the formulations must be comprehensive enough to cover the 
phenomena. In connexion with this there must be constant reference from the 
formulations back to the observable phenomena to check the former. The non- 
multiplication of causes may be held to rule out animistic conceptions, i.e. the 
conception that there is a soul or mind behind the phenomena. It is clear that 
such a conception could never explain mechanisms, and it is mechanisms with which 
science deals. There are other postulates, but these will be enough to go on with. 

Let us consider for a few minutes, before we examine these rules, how far 
eminent scientists have themselves followed them. 

Astronomy is regarded as a science, and for most people scientific astronomy 
begins with Copernicus. 

Until his time the notion that the earth was the resting centre, round which the 
heavenly bodies revolved, held undisputed sway. We should not despise this early 
view, which had been very thoroughly worked out by the astronomer Ptolemy in 
the second century A.D. Ptolemy’s mathematical formulations were founded on 
a large series of observed phenomena, many of which are familiar to us all, as is 
implied in our daily speech. Not only, however, did he account for simple 
phenomena, but also for many of a more obscure nature, such as the manifest 
annual movement of the sun north and south, the planetary movements with their 
progressions and seeming retrogressions, which he believed were due to their moving 
in circles different from that of the sun, all of which were demonstrated on his 
diagrams. He was able te foretell many celestial phenomena, and he knew that 
the earth was a sphere. There were indeed no phenomena then known which his 
constructions did not cover. His mathematical explanation of the structure of, and 
movements in, the universe was a complete one, but it was exceedingly complicated. 

Copernicus, not only a mathematician but also a scholar, discovered that 
Pythagoras, who lived seven centuries before Ptolemy, had conceived the notion 
that the sun and not the earth was the centre, and, finding that much simpler 
mathematics would account for the phenomena, enunciated his well-known views. 
These views did not, in fact, immediately result in any increased ability to foretell, 
nor did they explain anything not already explained. They were adopted because 
they provided simpler mathematics. Is that a scientific reason for rejecting the 
obvious phenomenon that the sun goes round the earth? In view of the postulate 
that the formulations are to be of the simplest sort, we may agree that it is a 
scientific reason, provided that it explains the phenomena as completely ; for in so 
complex a universe we must always make sure that it has done so. Mere simplicity 
is not a virtue, neither is saving ourselves trouble. 
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Now the Copernicans did in fact commit a gross sin against the postulates of 
science, and all the astronomers lived perfectly happily in this sin for a couple of 
senturies, great men like Kepler, Tycho Brahe, Galileo, Newton himself. The new 
heory did not cover all the phenomena then known, as Ptolemy’s had, though 
Kepler never had the phrase out of his mouth, that they must never accept any 
nathematics which did not save the phenomena. There was much opposition to 
he new view, and the responsibility for this has usually been laid at the door of the 
Church. There was, however, a definite scientific opposition. Kepler calculated 
that the sun was 13,500,000 miles distant from the earth, and though we know that 
it is much farther off, still that is quite a respectable distance. This gives twenty- 
seven million miles for the diameter of the earth’s circuit. With such a base, said 
the opposition, it ought to be possible to observe parallax among the fixed stars, i.e. 
the apparent shifting of relative position when the observer's position has moved 
sufficiently. If this were not observable then the stars must be inconceivably 
distant. And no parallax could be determined from one six months to another. 

Kepler did not meet the difficulty with that faith which his mathematics might 
have given him by saying that this showed that the stars were inconceivably 
distant. He and his colleagues simply ignored the criticism, which seems to me to 
make them very human and, as we shall see, very modern. It was not till the 
eighteen-thirties that the criticism was met, for astronomers had to wait till then 
before the parallax of stars was observed. 

So here we have the fathers of modern science breaking one of their own 
important rules, and breaking it because on the whole they felt more comfortable in 
the new view, because they liked it better than the old one, because it enabled them 
to get on more easily with their investigations. To me this seems important. The 
value of a theory depends not on its perfection, but only on whether it enables us 
to get on with our investigations. It may have large holes in it and be very far 
from water-tight. Even if it leaks a lot we shall be fools not to use it, if we have 
nothing better. Ptolemy’s system was far more water-tight, but it was sterile. If 
our theory is just nonsense it will not help us, and when we see another person’s 
theory, which we may not like, it might be wise if like Kepler, Tycho Brahe and 
Galileo, we concentrated our minds on seeing how much help it can give us rather 
than on how many defects it has. By all means let us try to remedy the defects, 
but not throw a concept overboard because it has some. 

The later history of science furnishes many similar examples. The theory of 
undulations in an ether does not apparently cover all the facts, but in its heyday it 
was so useful that sooner than abandon it, physicists were prepared to believe that 
measuring-rods changed their length with change of their direction, and even the 
other day Sir William Bragg said wittily that it was true on Mondays, Wednesdays 
and Fridays but not on the other days of the week. There must be something 
in us which makes it impossible for us to work without a theory ; a poor one is 
better than none at all, and it seems that this is part of our make-up. We cannot 
work in a vacuum. © Where there is no vision the people perish.”’ 

When we come to biology, a less exact’ science than the physical sciences, the 
breaking of the rules is frequent. Robert Koch laid down certain rules. The 
pathogenic micro-organism must be constantly present; it must be capable of culti- 
vation in pure culture; it must on inoculation reproduce the disease ; and it must 
again be recovered. There is no word here of quantitative treatment and yet this 
is usually regarded as science. So it would seem that exact measurement is not in 
fact a sine qua non. 

Darwin’s theory of natural selection ignored many rules and phenomena. It 
was not quantitative. Simply an enormous mass of suggestive evidence was 
collected. It ignored the time factor, the great number of transmissible lucky 
accidents required. It seems also that Darwin ignored the fact that the ordinary 
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variations seen in every new individual are not apparently transmissible and that he 
gave too little weight to the important fact that the plants and animals produced by 
breeders tend always to revert to their natural forms, even when the environment 
is not inimical. It must also be said that Darwin left a sad amount of author- 
itarianism behind him; for many years to dispute Darwin was to prove that you 
were given over hopelessly to the sin of animism and the conception of purpose. 
Though, however, science and purpose are opposed, we cannot therefore infer that 
it is of no use to investigate the conception of purpose in the manner which we 
shall examine presently. 

For the moment it would seem that it is doubtful whether at any time the rules 
have been followed by the greatest scientists. Your puritan will say that it was a 
pity that they did not follow them rigorously. But history is against that. It 
has never been done. It was better that Kepler should go on with his mathematical 
astronomy, shutting his eyes and ears to the objections. He had a feeling—what 
an unscientific thought !—that Copernicus was right and that time would show. 
In the words of the learned Gamaliel when it was proposed to suppress certain 
other men, who were propounding a new doctrine, it is well to: “ Refrain from 
these men, and let them alone; for if this council or this work be of men it will 
come to nought, but if it be of God ye cannot overthrow it:”’ 


EXAMINATION OF THE RULES 


Let us look more closely at the rules themselves. We have seen that the 
greatest break them. Are they such very good rules? If they are and if they 
ought to be kept, I think we shall find that there are two sorts of intellectual 
and objective knowledge—scientific knowledge and just knowledge. I say intellectual 
and objective knowledge to distinguish it from emotional or intuitive knowledge, 
which is belief, and which avowedly depends on animism. 

The methods of observation must be public.—That does not, of course, mean that 
the man in the street can come into the laboratory and challenge the findings of 
the scientist. It does mean that the methods are such that they can be repeated 
by someone with similar training so that the results can be checked. This brings 
us at once to the question whether psychological investigation conducted as it is, 
with the subject and investigator together alone, can be of value. When psycho- 
analysis is being attacked, this ground of method is one frequently chosen. A 
biased observer is exercising suggestive influence over an enslaved subject and, of 
course, gets the results he wishes. 

I think we cannot in psychological investigation avoid this matter of the private 
interview. In most laboratories as well as in analytical consulting rooms it is 
common practice. Pavlov’s directions for observing dogs insists on a privacy so 
complete that it must be the envy of every psycho-analyst. Not only must there be 
no visitors present when the dogs are under observation, but the observer himself 
must be out of their sight. Every extraneous sound must be excluded. So far as 
they are able, the analysts have evolved, independently of course, a similar technique. 
The observer keeps out of sight, the room is quiet, there are no distracting visual 
objects such as pictures or wall patterns. There might be an improved dictaphone 
which would record the verbal reactions of words and change of voice, but there are 
other reactions such as blushing, starting, changes of facial expression and bodily 
movements which cannot be recorded, except by an observer in the room. We are, 
quite apart from words, recording a much more elaborate series of reactions than 
those of the dogs. It may be said that so far as the dogs are concerned this privacy is 
legitimate, for the results are recorded purely automatically and they are quantitative. 
That, however, is not my point. Of course we should all like automatically recorded 
and quantitative results—as, in his heart, Kepler would have been glad if someone 
could have observed that parallax—but if we cannot get them we need not say that 
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we cannot do anything. My point just now is that Pavlov has confirmed what 
clinicians knew already, that you cannot even begin psychological investigations 
unless you ensure privacy. Publicity is, however, ensured for both these kinds of 
workers in exactly the same way. It is open to anyone to build a laboratory or 
wrange a consulting-room exactly as described. My impression is that very few of 
hose who have swallowed Pavlov whole have taken the very great trouble entailed 
n making such a laboratory, and that still fewer of Freud’s hostile critics have 
ollowed his technique. Some have done so and some have differed from certain of 
his findings, but I do not think that any who have made any attempt to follow his 
technique have doubted his basic views of displacement, condensation, distortion, 
repression, and a dynamic unconscious. An investigator like Bartlett, not specially 
interested in psycho-analysis—one also who sees his subjects privately—has shown 
how all remembering is charged with accretions, which have nothing to do with the 
thing to be remembered but have to do with the interests of the subject. At the 
time of remembering, Bartlett’s subjects had no notion that they were doing 
anything but reproduce what they had been asked to remember, no inkling that they 
were introducing their own interests and prejudices. The picture he gives suggests 
that their unconscious was seething with ideas, which were ready to escape into 
consciousness on the slightest provocation or on none—a picture utterly different 
from that of static memory traces, which can be activated out of their living death 
only by a suitable stimulus, as a gramophone disc is dumb and lifeless until it has 
been activated by a moving needle. 

And if this is so we can well understand the tension caused by ideas which are 
not acceptable to consciousness, and therefore kept in a state of repression. We need 
not bother that the orthodox analysts have unanimously produced a picture of the 
unconscious in which others do not wholly believe. The wake of any genius is 
followed by a host of lesser people, who are unable to differ from him in any respect, 
Darwin’s being the striking example. Errors of detail will be corrected in the 
course of years. 

I have difficulty in understanding how certain people can sit down day after day 
with patients and let them talk, and yet remain unconvinced that there is a 
repressed unconscious, and I have more difficulty in understanding how anyone 
escapes observing it working in himself. When our friends accuse us of something, 
we consciously try to defend ourselves; and usually with perfect honesty we feel 
that we have not done the thing with which they charge us. 3ut if in quiet 
afterwards we sit down and examine the matter, it must surely be common for us to 
find that there was good ground for the accusation, far commoner than is flattering 
to our self-esteem. And then when we have got as far as that it is not difficult 
to believe in an unconscious which does contain, inter alia, repressed material, 
i.e. material which has been forgotten because we do not wish to remember it. We 
shall then find many striking examples in our patients, and I think all who have 
made any pretence of following Freud’s technique have done so. 

I have heard the unconscious of Freud called “static” and not dynamic. 
Bartlett’s unconscious is certainly not static, and if Freud’s seems so to some, it is 
because repression, looked at superficially, seems to keep down things as prisoners 
might be kept static in a dungeon and not be heard upstairs in the baron’s hall. 
But the dungeon might be seething with plans for, and attempts at, escape, though 
all seemed quiet, and indeed it is surely Freud’s view that the energy with which 
repressed ideas are charged causes symptoms because there is no outlet into 
consciousness for these charged ideas. 

I have heard it said also, as if it were a reproach, that the Freudians will deny 
no man his private inferno, but indeed every one of us has done things which he does 
not care to remember. That there might be an inferno in each of us is much less 
surprising than what seems to be true, namely, that we have the power to push 
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the content of this inferno out of consciousness into what I suppose, by the sam: 
metaphor, must be limbo. The trouble about the Freudian inferno is that it is such 
a dull place, dull for the Freudian observer that is, always full of the same devils, 
the chief of whom is called Gidipus. My own observations have led me to believe in 
an inferno, but, as I have no views about the structure or inhabitants of the place, | 
am constantly interested in the multitudinous ways in which people torture themselves, 
usually quite unnecessarily. 

It has also been said that this idea of an active unconscious arises from animistic 
longings on the part of those who believe in it. It gives them a continuum from an 
event or a perception to its recall, and that continuum is nothing more or less than a 
soul. Now the idea of the unconscious might arise from a desire to understand the 
continuum, for I would venture to say that no sane person can imagine that there is 
not a continuum in himself. 

Every one of us has an inescapable feeling that the continuum exists. Let 
yourself be put under chloroform; on awakening there is a feeling that there has 
been a hole in your existence, a blank space, such as is not experienced after ordinary 
sleep or after a milder anesthetic. All the same you feel you are the same person 
as the one who went under the influence of the drug. If-anyone feels that he is 
not the same person after he is thoroughly awake, we should all agree that his mind 
was deranged and that he needed care. Therefore it cannot be to prove, or even to 
explain, a continuum that this strange doctrine of an unconscious mind has been 
accepted by so many. The fact of an unconscious mind, if it be a fact, explains 
nothing about the continuum. It is accepted by some of us for exactly the same 
reason that the strange Copernican system was accepted by Kepler, the reason that 
we find it of use in our daily work. 


Let me instance a woman, aged 30, who had for some years suffered from certain 
phobias and from the sensation of being strangled. After her current difficulties had been 
talked over, all her symptoms disappeared within four months, but very soon the sensation 
of being strangled returned and persisted for between six and seven months when she 
remembered something which she had forgotten. When this happened the symptom dis- 
appeared, and it has not returned in seven years. She remembered that her neighbours had 
brought the accusation against her that she had neglected her sick mother dying slowly 
from cancer. They had indeed charged her of causing her mother’s death, and she had not 
been able to refute these charges in her own mind. She had managed to forget the whole 
thing. When she remembered, we were able together to see that the charge of having killed 
her mother was absurd. The regular penalty for killing is hanging, and it looked as if she 
were doing this symbolically. 


Here, if this is true, was a private inferno, not quite the same as the usual 
Freudian one, but still an inferno. This view also differs from Freud’s in that it 
puts the essential repression, not in early childhood but in adult life. I have always 
wondered that the Freudians make so little of the active repressions which go on, I 
believe, in all of us every day. 

I am aware of the criticisms which can be directed against this story: (1) One 
swallow does not make a summer—but I have a large collection, some examples of 
which I have published from time to time; (2) when the story came out I gave her 
absolution ; she was my slave by that time and would accept comfort from me. 
Quite so, but the fact is that I could not do so, try as I might, till she had remembered. 
And the opponents of psychology of this sort are using a weapon very dangerous to 
themselves if they admit rapport, transference, call it what you will; (3) the thing 
may not have been unconscious at all in the strict sense. She may have remembered 
it sometimes and not mentioned it. Well, she said she had not, and if we are to 
make any progress with psychology at all, we must believe our reporters unless they 
have shown themselves untruthful. It might be said if it were really repressed why 
did it ever come back? That is a matter of technique. ~She began by telling me 
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of many conscious things about which she did not like telling me, and she found she 
vas never criticized. If such stories are listened to sympathetically the reasons for 
not remembering forgotten things are lessened. The fear of condemnation by the 
.erd is one of the reasons why we condemn ourselves, and if a member of the herd 
is found who condemns nothing, the weight of reason for condemning ourselves is 
essened; the reason for repression is lessened. It is only the psychotically 
lepressed who want to condemn themselves; the neurotics want an excuse. 

All this is, of course, opinion, but I tell it at length because the multiplication of 
such examples has made me believe very much in a theory which helps me in 
ny work. 

I hope now that I have given some reasons to show that public observation 
cannot be the method of psychology as it can be in astronomy or chemistry. The 
ybservations cannot be demonstrated before a class, but they are public in the 
sense that anyone with a little practice can repeat them. If this is not science, 
hen it seems certain that there is such a thing as classified knowledge which rests 
yn observation which enables us to foretell, and even to control, but which is not 
science. Science does not, we are told, pretend to any power of control, but few 
would have bothered about science if it did not give power and control. Astronomy 
gave direction and time. Physics gave us all our electrical gifts. 

The rule about authoritarianism would be a good one; its only defect is that it 
is an impossible one, human nature being what it is. Authority and rebellion 
against authority are two millstones which grind out truth as much as, if not more 
than, someone in cold blood setting out on research. 


QUANTITATIVE RESULTS 

Quantitative results are not possible in a psychology which is to be of therapeutic 
value. You can set up standards and believe that you are measuring intelligence— 
and perhaps you are—but there is no suggestion that you will ever be able to 
measure the things which are of even more importance than intelligence in our 
work, things like hate, greed, ambition, sense of humour, fear, and the like. But 
you may investigate these things objectively all the same. I feel that here I ought 
to say that there are of course no such phenomena to be investigated, and that by 
using the word I am displaying my animism. I notice, however, that certain of my 
nominalistic friends talk gaily of intelligence when they ought only to be saying 
that “ A” is showing certain adaptive responses. 

Measurement is, of course, a good thing; where we cannot measure, however, 
there is something else to be done. Measurement is not the only method of being 
exact. I should like to see the ability to think logically taught much more than it 
is; it is a thing which can be taught. Much medical writing is deplorably deficient 
in it. Koch’s rules did not depend on measurement, but they were logically sound, 
and they did prove that a certain bacillus would, if inoculated into a susceptible 
animal, produce the condition known as tuberculosis. Whether a given organism 
can be held as an essential condition in other diseases depends on how far these 
rules have been adhered to. We know that they have not always been, and that 
the history of bacteriology is full of illogical surmises, which disappeared in the 
course of time. And so it is in other departments of medicine. For much of 
medicine logic, and not measurement, will be the only thing we shall get, and it will 
be sufficient. 

Speaking for myself, then, I am satisfied that we need not bother about the rules 
for scientific inquiry overmuch, for no one of importance seems to have done so. 
They are quite good rules and should be aimed at. We must, however, have 
conceptions at all hazards. If these cover most of the phenomena this is as much 
as we can expect. As I look back on my own experience, when I was young I 
believed in a condition called nervous exhaustion. The Weir Mitchell system of 
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treatment seemed to meet it, and I helped quite a number of people. Then as | 
went on, the number of facts not covered by the theory seemed very many, and ] 
went on working without a conception and helped very few people. Then Dejerine, 
with his conception of current pre-occupations, seemed to cover most of the 
phenomena and again I helped people. Then there were many examples which his 
conceptions did not cover, and the conception of repression into an unconscious 
covered still more, and to my mind did not clash with, but supplemented, Dejerine ; 
and now I seem to have something which covers more of the phenomena than ever 
before and I can work happily as I could not when I had lost faith in Weir Mitchell, 
and had not yet got anything else. I am aware, however, that all the phenomena 
are not covered. 
FREUD 


One of the troubles about Freud is his youthfulness. I can pay no higher 
compliment than to say that his intelligence may be likened to that of a child of 
seven. In saying this I am not saying anything disrespectful. One of his shrewd 
sayings is that we commonly meet an intelligent child of seven, but an intelligent adult 
very rarely. He puts this down to the fact that after seven the child is subjected 
to religious suppressions—interesting how regularly the Church gets blamed for 
everything. The opposition to the early astronomers was put down to the Church, the 
opposition to Darwin also, and now Freud finds it the enemy of mankind. Well, it has 
opposed changes, but there have been other opposers and suppressors. Our scheme 
of education, for example, is often a rather deadening thing. J. B. Haldane remarks 
that the teaching of botany in schools, as usually given, ensures a total absence of 
interest in biology in later life. Freud’s mind, however, has that degree of freshness 
and insatiable curiosity which characterizes the child. When one avenue is blocked 
he runs about till he finds another. With these go some less desirable qualities, the 
inability to weigh evidence, the tendency to make the thing he has seen once or twice 
a universal, the inability to stand criticism which has been so often met by petulance 
or even anger if the critic does not come quickly to heel, the child’s refusal to play 
any longer with certain people. Emotionally, therefore, he has remained a child, 
with all the child’s quickness to learn. With this and his immense industry he has, 
of course, achieved great things, but there is the want of balance. There is, however, 
a growing number of people who are endeavouring to separate the grain from the 
chaff, who are doing something more than saying that he is a great genius and then 
promptly attacking him. 

Without him there would have been little medical interest in psychology. Here 
and there a few devotees following Dubois, Dejerine, and Janet, would have plodded 
on, but these authors did not lend themselves to opening further lines of progress. 

One of Freud’s errors was that he did not perceive that his observations were 
founded on a study of the repressions of a particular people. It is an interesting 
fact that psycho-analysis has stirred up little interest among the Latin races. In 
France, Italy and Spain there have neither been strong adherents nor violent 
opponents. It is probably true that sexual repression is much greater among the 
northerns than it is among the Latins, and therefore an unconscious which was 
mainly sexual struck them as rather making a great noise about nothing. 


A NEUROLOGICAL APPROACH 


Some think it might have been better if there had been no psychological 
awakening, and they adjure us to make a neurological approach to psychiatry, a 
somewhat unfortunate term, because its significance is vague, and because as soon 
as the attempt is made to attach precise meaning to it, it is at once seen to be 
woefully inadequate. It might firstly have a diagnostic meaning. In certain cases 
we certainly must have competent neurologists to make our diagnosis, but—and this 
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s a large but—we shall need still oftener competent gastrologists, cardiologists, 
yphthalmologists, gynecologists, and a host of others. If the neurologists and 
psychiatrists are going to establish the claim they are openly putting forward to 
innex and divide between them that poor Poland of medicine, the neuroses, I hope 
they realize that they must become as competent cardiologists, gastrologists, and so 
forth, as they are at present neurologists and psychiatrists. I do not think they do. 

Secondly, the neurological approach may have etiological significance and be 
‘egarded as an avenue to the better understanding of the origins of the neuroses. 
[ pass by its failure to throw light on a condition like myxcedema, on which 
ndocrinology throws a brighter one. And there will be in the future more 
examples of this kind. I grant that there are many psychiatric diseases where 
neurology is explanatory. The symptoms of general paralysis, are I understand, 
correlated with changes in one part of the cortex, those of certain senile 
degenerations with changes in another; character changes such as stealing, 
outbursts of anger, are found after encephalitis and are connected with changes 
lower down. These are very important observations, and they suggest that, when I 
am in a rage and raise my arm to strike, something is happening in my hypo- 
tlialamus and in my cortex. But I am no further forward in understanding why I 
got into a rage and raised my arm. We can see that neurology demonstrates 
certain parallels between reciprocal innervation of muscles and the Freudian 
doctrine of ambivalence, and it would be strange if there were not many obvious 
parallels between neurology and psychology. They help to confirm us in our 
psychological beliefs, and I have often found that patients could grasp the idea of 
ambivalence more easily when I explained the muscular parallel. 

At this point too I should like to acknowledge that all my own desultory 
education in the neuroses was given to me by neurologists; the books of Dubois, 
Dejerine, Janet, Oppenheim, and Freud have been my chief sources of ideas. Many 
helpful talks with neurologists in this country have helped to clear my mind. 
These are too many to mention, but I should like to pay tribute to two—Victor 
Horsley and Henry Head. 

Now one and all of these great neurologists when they began to talk of the 
neuroses put off their neurology. The one thing which has characterized them all 
is the doctrine that, so far as a patient is suffering from neurosis, there is no lesion. 
They taught not only this negative thing but also that the neuroses do positively 
depend on that concept, the psyche. A neurotic patient may have a lesion which 
will explain part of the symptoms; another part may be due to neurosis and for 
that part there is no lesion. 

Whatever may be true of the psychoses, in the neuroses neurology will not as a 
rule take us very far, nor usually will any kind of biological approach. 

I am reminded of a young woman of 20, who had wept in season and out of season for 
two years. She had wept because they lived in a certain house, and when her distracted 
father took another one, she had wept more than ever because they had left the old one. When 
she came to see me, she presently borrowed my handkerchief without shame, for the two 
wisps she had brought were soaked in no time, and we held them together in front of the 
fire against the time when even my large sheet would be wet through. There had of course 
been a physical approach to the case—a chemical one—and the present drug had had as its 
main effect, at the time I saw her, the production of a very red face blotched with acne. Yet 
for a week she went on taking it as she alleged it modified her weeping, and I was all for 
anything that might do that. During this period we got her story. She had been brought 
up in a kindly but puritanical family. She and a sister were the only children, and from 
their earliest childhood, purity of thought as well as deed had been held up as the minimum 
to which every girl should attain. The standard was high. No nice girl ever thought of 
love until an offer of marriage was made, and then of course she was taken by surprise. But 
this poor child had fallen in love with the young minister of the church, who had made no 
sign of reciprocation, though he was quite friendly, and she knew she was an abandoned 
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woman. So she wept. And she wept for living in that house because it meant she must go 
to that church which had now become a place of temptation, and she wept when they lef 
that house because now they would probably not go to that church any more. 

It is difficult to attach any meaning to the idea of a neurological approach in ; 
case like that. Can we imagine a neurological level, or area, or whatever it is, havin; 
to do with evangelical puritanism, not with religion in general, though that would bx 
difficult enough, but with this particular brand? For when she left me with dried 
eyes she was still highly religious, but was seeing religion from a different angle; it 
was no longer the repressive kind, but something which might be helpful. It is 
equally absurd to think of any other physiological explanation. No quantities o/ 
sodium bromide were going to help her to change her ideas, but it was not very 
difficult to get her to do so by a psychological approach, to get her to see that 
women must normally fall in love just like men. When these and other views were 
modified the tears dried up and the drug was stopped, and the one physical disease 
she had—acne—disappeared. I thought when she left that the minister would have 
more difficulty in resisting her charms than he had had when she was receiving 
physical treatment. 

The majority of the neuroses are like that—states calling out for a little common 
sense, and it is difficult to have patience with this cry for a neurological approach 
when people are in such great misery, and when often they could be helped so much 
—these people who have never dared to tell their story for fear of condemnation or 
mockery. 

For them a knowledge of social and domestic conditions is more important than 
neurology, and here the general practitioner would be the person best fitted to deal 
with the matter, if he were not universally discouraged by being told that psycho- 
therapy is beyond him. He knows far more than anyone else about the anxieties, 
jealousies and hates which go on in every household, and he has learned how to 
approach people humanly. And if we, because these approaches are unscientific 
refuse to employ them, there are plenty of the laity eager to take up the task, which 
would be unfortunate, because the symptoms of neurosis are so like those of 
physically determined disease that the person who handles these patients ought to 
have had a medical training. The clergy, or some of them, are only too willing to do 
so, and apparently a section of the medical profession is very happy to think that 
they should, and is prepared to co-operate with them. I have thought that it must be 
difficult for one trained in objective methods where scepticism is desirable, to 
co-operate easily with those whose training is at bottom subjective, where faith in 
something that must not be subjected to tests is essential, and I have found also 
that the clergyman is not particularly scrupulous about keeping to his own side of 
the fence—that he is willing to prescribe diets and regimens. I have even known a 
clergyman willing to try the neurological approach. I was very young. There was 
a hemiplegic old gentleman who informed me that he was troubled about his soul, 
and I advised the vicar. On the next occasion on which I called I had to encounter 
a very angry daughter, who called me several kinds of fool for the advice I had 
tendered. The vicar had laughed very heartily at the old gentleman’s notions about 
his soul, and had asked him if he was not aware that the arteries of his brain were 
diseased, and that that was what gave him such ideas. 

The clergy are not, however, the only people. There are the osteopaths, the 
Christian Scientists and the multitude who advertise in the papers—to our shame as 
I see it. An eminent person, for whom I have the profoundest respect, said a few 
years ago that the proneness of the laity to run after quacks was due mainly to 
their ignorance of science, which made them incapable of appreciating its necessary 
limitations. I think, however, that the neglect of such psychological knowledge as 
is now available is a more important reason for their seeking help outside the 
profession. Any new thing which gives hope will bring about temporary benefit, 
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ut Christian Science, for example, is no longer a new thing, and, though it is 
naking less noise in the world than it did at first, it is still very active, and certainly 
elps a great many people. How does it succeed in doing this? Not by its mani- 
‘st details of doctrine, which are a farrago of nonsense, but because underlying 
1ese is the implication that mental processes do influence bodily health. This 
octrine can be taught successfully without the nonsense. A friend tells me I am 
rong, that people must have nonsense, must have magic. I do not think he is 
ight. They will have magic only if they can get nothing else. At any rate, non- 
lagical psychology might be tried. 
Neither do I think that we can leave psychological investigation to the labora- 
ry. Here, if ever, is an opportunity for clinical investigation. The laboratory is 
seldom interested in the things we need answers to, and their subjects are not our 
subjects, for it is really only under the compulsion of illness that people will co- 
yperate and tell everything. Let the laboratory people work at thcir subjects, and 
f they produce anything of value, let us use it, but we are really in a much better 
position than they are to study clinical psychology. 


THE AIMS OF MEDICINE 


I must now consider shortly my second question. What do we think we are 
ind what are we aiming at? My own view is that primarily our business is to 
take care of the sick, and for us here specially that is largely to take care of children 
in a nursery and look after them very much as good nurses look after children. 
This is in truth a very great task, involving much responsibility. We have to see 
that they do not damage themselves as they would do because of their absence of 
adult foresight, to see that they do not fall into the fire or cut themselves too much, 
that they take their food properly and that their bowels are open. All that is 
obvious. But the really good children’s nurse, who is, of course, often the mother, 
does a great deal more than that. She is often the only person who brings the 
children up, who helps them to develop courage, self-reliance, truthfulness, and all 
other desirable qualities ; in fact she is the first psychotherapist whom the children 
come across, and it is often largely because of her success or failure that the children 
get on well or not later on. Nearly all our patients have made some regression to 
childhood or have remained fixed in childhood states of absence of self-confidence, 
manifest or latent. And this high-sounding name of psychotherapy means merely 
that we shall continue the good work which the nurse started long ago, or begin it 
if she failed to do so. 

A good nurse, too, will lsee that proper physical remedies are applied when 
needed. Tommy was supposed to be stupid, and it turned out that he was short- 
sighted ; or he was peevish, and it transpired that he was sickening for measles. So 
we must be careful not to think of our psychotherapy as a panacea, though it is 
constantly needed. 

That, it seems to me, is our primary function, and we must not despise the 
comparatively humble means by which most of it is accomplished. 

It is also right that we should aim at increasing knowledge. We can never 
hope to do this with anything like respect for scientific rules. We cannot, for 
xxample, have controls. There is really one class only of illness where strict 
controls could be arranged. In epidemics a remedy could be given only to alternate 
patients, and if we had say a thousand doctors, with the opportunity of carrying 
this out, to agree to do so, and got a hundred thousand answers to our experiment, 
we might get a result worth talking about. We do not do so because we cannot, as 
practical people, use controls with remedies in such a way; nor indeed could we 
have controls, even if we disregarded sentiment, with chronic diseases. There could 
be no proper control experiments with digitalis in auricular fibrillation, for cases 
liffer so much that we could not be sure of a great many other factors, but physicians 
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are universally agreed from prolonged clinical experience that this drug has effect ir 
a large number of examples. Every patient whom I think I have helped may have 
been just about to get better at the time he came under my care. That is possible, 
but if anyone really believed that he would have to give up being a doctor. 

Nevertheless we cannot have enough science in medicine. It is one of the 
departments where harm to the human race cannot accrue, provided it is real and 
not pseudo-science, of which there is more than enough, even in medicine. 

It was said at the outset that Huxley and others had belittled certain factors 
which had delayed the coming of the millennium which the god Science was about 
to bring. I have tried to show that these factors are mental. They comprise such 
conceptions as greed, hate, envy, love of power. Earlier ages knew them as seven 
deadly sins. The numbers and the names in the list may vary, but the list is 
always there, and psychological medicine is greatly concerned with it; for often 
greed, hate and pride are merely over-reactions to fear, a thing we know much 
about, and a thing that we can often dispel. I do not think we shall understand 
these things by a neurological approach, or by a quantitative approach, nor do | 
think that they are likely to be studied satisfactorily in a laboratory, but there is 
no reason why they should not be studied objectively and logically. We must 
study them, as a rule, in sick people and privately. 

And so perhaps wisdom is, after all, the principal thing, and unless we can get it 
combined with wisdom, it may be possible that we can have too much knowledge, 
far more than with our limited wisdom we can manage. I should like us to show 
more wisdom ourselves before the world. We present to keen intellects a sorry 
spectacle, divided as we are into two camps, one taking the opportunity often to belittle 
psychology, the other divided into what only my countrymen will understand, when 
I call them a collection of “ free-kirks”, each of which is the sole repository of 
truth. What we ought to be displaying before men is that there is a large body of 
psychological knowledge about which we are all agreed. 

Finally let me repeat that the demand for absolute certainty before we publish 
our views never leads anywhere. Our conceptions must cover a large part of the 
phenomena but will never cover all. But conceptions we must have or we perish. 
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Section of Dermatology 
President—H. W. BARBER, M.B., F.R.C.P. 


October 15, 1936, continued] 


Pityriasis Lichenoides et Varioliformis Acuta—HvuGH GorpDon, M.C., 
M.R.C.P. 

This patient, male, aged 18, first noticed the eruption five weeks ago, on his 
arms. It spread fairly rapidly on the chest and trunk without any subjective 
symptoms. Four weeks ago he suffered from a slight sore throat. 

When first seen, two weeks ago, an unhesitating diagnosis of secondary syphilis 
was made. The eruption consisted of papules of the typical dusky colour, evenly 
distributed on the chest, trunk, and arms. There were a few lesions on the palms of 
both hands. Scaling was absent on the trunk, but was present on the arms in some 
places, strongly suggesting the collarette of Biette. There was a suggestion of 
lichenoid development on the arms and it was ‘thought that the remains of a 
macular eruption could be seen on the chest. The patient had a small ulceration 
on the right tonsil and some enlarged cervical glands. There was no evidence of a 
primary lesion. 

Novarsenobillon, 0°45, was given, and a Wassermann test was made. 

Next week, when confronted with a negative Wassermann reaction, it may be 
that one’s point of view changed, but I think it is fair to say that the eruption had 
considerably altered. The lesions had faded in colour and there was well-marked 
evidence of commencing mica scaling and in some places there was a suggestion of 
dried-up vesicles. In one or two places there was commencing varioliform 
formation. 

The eruption seen to-day is much fainter in colour, with rather more pigmenta- 
tion: some of the lesions are definitely pitted and adherent scaling is obvious. I 
think the case is now a fairly typical one of pityriasis lichenoides et varioliformis 
acuta. 

I am showing it because I think it illustrates the difficulty in differential 
diagnosis between this condition and secondary syphilis. 


Mycosis Fungoides.—FLORENCE SHERRY DOTTRIDGE, M.B. (by permission 
of Dr. R. T. BRAIN) 

Mrs. B., aged 64, six years ago noticed an itchy rash on the left side of the 
neck. After a few months, this cleared up under treatment with ultra-violet light. 
The patient was free from the rash for one year, then red, itchy patches appeared 
on both thighs, gradually spreading over the whole body as red circinate plaques. 
The irritation and rash have been much worse for the past year. Two months 
ago, she noticed a small nodule on the right buttock, and three weeks ago, a nodule 
appeared on the left side of the face. Last year she had an attack of erysipelas on 
the face, and the rash on the body completely cleared up for two weeks, but 
recurred, and three weeks ago she was admitted to the Royal Free Hospital in a 
distressed condition owing to sleeplessness from constant irritation. 

Wassermann reaction negative. Blood-count normal. 

Report on section (Dr. J. M. Ross): Cellular nodule with intact epidermis 
over it. The cells are: (1) Of lymphocytic type with darkly staining nuclei; (2) of 
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reticular type with large faintly staining nuclei; some of them show mitosis 
There are no giant cells. Some foci with much nuclear fragmentation are present. 
The tumour on the face is undergoing X-ray treatment. 


Epidermolysis Bullosa Dystrophica.—GopFrREY BAMBER, M.D. 

Patient, John G., aged 5. From earliest infancy blisters have developed afte: 
slight pressure on the skin. 

Present condition.—His development is about normal for his age. The forearms 
and hands, and the lower halves of the legs and the feet are slightly erythematous. 
The skin in these areas is studded with numerous epidermal cysts, from 1 mm. to 
3 mm. in diameter. Over the knees, elbows and knuckles are some thin scars, and 
some of the ends of the fingers are deformed with a poorly developed or absent nail- 
plate. On the limbs, and also on the trunk, are several large blisters filled with 
blood-stained serum. 

There is no family history of this condition ; there is no consanguinity between 
the parents, and the other member of the family, a younger sister, is normal. 


Dr. F. PARKES WEBER said that the evidence strongly favoured such cases being 
instances of a congenital-developmental disease, i.e. one in which the potentiality was 
present at birth, though the disease might not become obvious till later on. In the present 
case, as there was no family history and no consanguinity of the parents, the disease might 
have arisen as a first one in the family. 


November 19, 1936] 


Leukzmic Erythrodermia.—H. MacCormac, C.B.E., M.D., and L. E. H. 
Wuirtsy, C.V.O., M.D. 

(1) Dr. MACCoRMAC 

Frank T., aged 47. 

History.— Rheumatic fever when aged 19; while serving during the War had 
malaria and pulmonary tuberculosis, on account of which he was invalided. He 
spent three months in a sanatorium and the pulmonary disease was arrested. A 
recent X-ray examination shows fibrosis with opacities in the right upper zone and 
left apex, representing old healed foci. He is liable to attacks of bronchitis but 
tubercle bacilli have not been found in the sputum. About two years ago he 
observed red patches on the legs and thighs; within a month a generalized 
erythrodermia had developed. He was then admitted to the Royal East Sussex 
Hospital (September 1934) leaving after six weeks so much improved that the skin 
had returned to normal except for patches on the right leg. General erythrodermia 
again developed one year ago and has persisted ever since, the red colours gradually 
becoming deeper and more pronounced. The skin is now universally red and dry, 
with from time to time weeping areas—a recent phenomenon. The lymphatic 
glands, especially in the occipital, axillary, and inguinal areas, are considerably 
enlarged ; the spleen is not palpable. Itching of slight degree is present, a contrast 
to the extreme pruritus usually complained of in leukemic erythrodermia. There is 
also patchy, sharply circumscribed alopecia. Blood-count on September 21, 1936, was 
as follows : W.B.C. 29,400. Differential : Neutros. 15% ; lymphos. 77% ; monos. 2% ; 
eosinos. 5% ; basos. 1%. A blood-count made at the Royal East Sussex Hospital 
in May of this year showed a similar picture except that the total white cells then 
only amounted to 10,200 per c.mm. In a report on a section of the skin the 
following is observed (Dr. R. W. Scarff, Bland-Sutton Institute of Pathology) : 
Heavy infiltration of dermis, mainly by lymphocytes, with a few eosinophils. A 
number of cells with large clear nucleus and indefinite cell outline (? endothelial cells). 
Slight overgrowth of epithelium with elongation of villi. 
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The patient is being treated with deep X-rays to an area over the left side, to 
include the spleen and the circulating blood. Caution has to be exercised because 
f the danger of inducing severe anwmia by excessive irradiation. Arsenic is also 
eing given, and under this combined régime some slight diminution of the redness 
has been observed. 

This case is a typical example of leukemic erythrodermia. Except for the 
moderate degree of itching, it corresponds exactly with the series described by 
Drs. Sequeira and Panton under the title of “lymphoblastic erythrodermia”. They 
lescribed four of their own cases and commented upon a fifth shown by Dr. Dyson 
at a meeting of the Section in July, 1922.1 In Sequeira and Panton’s series three 
were males, aged 60, 40, and 60; and one female, aged 64. They emphasize that 
the most prominent sign is generalized redness of the skin with slight infiltration 
and some scaling. This was preceded in their series by a localized erythrodermia, 
an eczematous eruption or, as in one case, independently demonstrated at the British 
Medical Association Meeting in 1921, and by Dr. Dore at a meeting of this Section 
in 1922," by an eruption which was indistinguishable from parakeratosis variegata. 
In all Sequeira and Panton’s cases the glands were enlarged, in only one the spleen. 
The blood picture was characteristic. At the meeting of the Section in February 
1928* I showed a similar case in which, in addition to the generalized erythrodermia, 
there were areas of patchy and reticular pigmentation on the trunk. There was 
pronounced itching and the glands were enlarged. A blood-count showed W.B.C. 
19,200, with 77% lymphocytes. 


(2) Dr. WHITBY 


Regarded from the hematological side this case corresponds exactly with the 
series described by Panton and Sequeira (Quart. J. Med., 1925, 18, 250), but neither 
in this case nor in those previously reported has the blood appeared to contain cells 
sufficiently primitive to justify the term “lymphoblastic erythrodermia”. The 
characteristic cell is a mature small lymphocyte which comprises 99 per cent. of the 
lymphocytes present 

It has not yet been confidently established whether the condition is a benign 
lymphocytosis or whether it is a rare and peculiarly chronic form of leukemia. In 
favour of leukemia is the definite lymphocytic infiltration of the skin and, in 
post-mortem material, in Panton and Sequeira’s series, of some of the internal organs. 

Against a leukemic theory is the extremely chronic nature of the disease and 
the fact that Turnbull, in one of Sequeira and Panton’s cases, found no evidence of 
lymphatic leukemia in an excised lymphatic gland. The present case has shown a 
reduction in lymphocytes from 26,000 per c.mm. to 9,080 per ¢.mm. during the past 
two months. There has always been a mild eosinophilia. 


BLOOD-COUNTS 
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Report on biopsy.—The section of skin shows infiltration of the dermis with 
lymphocytes, whilst a large inguinal lymphatic gland shows diffuse lymphocytic 
hyperplasia but not an entire loss of follicular structure. 

1 Proceedings, 1922, 16 (Sect. Derm., 21). 


2 Ibid., 1922, 16 (Sect. Derm., 19). 
3 Tbid., 1928, 27, 1171 (Sect. Derm., 51). 
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The balance of evidence appears to be in favour of a chronic form of leukemia, 
and if the case could be followed up the end-result would decide the point. 


Discussion.— Dr. F. PARKES WEBER said that Dr. MacCormac gave him an opportunity 
of seeing the case a week or two ago at the hospital, and he agreed it was a typical example of 
the condition—Sequeira and Panton’s “lymphoblastic erythrodermia.” But in the discussion 
on those gentlemen’s cases he always insisted that they were leukemic in nature, and that 
they were a hyperemic (“red’’) variety of what Kaposi called, long ago, lymphodermia 
perniciosa. 


Dr. MAcCorMAC (in reply) said that Sequeira and Panton, referring to the question of 
lymphodermia perniciosa, had pointed out that in one of Kaposi’s cases tumours developed, 
which they regarded as evidence of mycosis fungoides. [Dr. PARKES WEBER: That was 
before the conditions had been differentiated. | 


Poikilo-dermato-myositis.—H. SEMon, M.D. 

A. R., aged 57, was admitted from the out-patient department at the Royal 
Northern Hospital on 4.3.36 on account of an illness which had begun in the previous 
January, with (1) swelling of the nose, a week later swelliny of the face, and a later 
spread of swelling, with redness, to the neck, chest, and certain other areas ; 
(2) catarrhal throat symptoms, with eventual loss of voice and dysphagia; (3) loss 
of power in the legs. 

He spent the month in bed, having general treatment, including an autogenous 
vaccine made from the throat secretions. The illness continued to fluctuate for the 
next three months, after which he began to improve, and in April came from 
Birmingham to London to visit relatives, whose doctor referred him to the hospital. 

There was nothing of significance in his past history, but a sister is said to have 
suffered from pemphigus, and another from lichen planus. 

The patient was obviously ill and weak on admission, and had much difliculty 
in raising himself from the supine position in bed. His efforts to sit up resembled 
those made by a person suffering from myasthenia gravis. There was definite 
wasting of the thigh and abdominal muscles, and both knee-jerks and abdominal 
reflexes were absent. There was muscular wasting around the shoulder girdle, 
and extension of the arms above the head was reduced by at least 50%. 

The eruption, which was apparent on the face, neck, shoulders, and both upper 
and lower extremities on their extensor surfaces, was characterized chiefly by 
erythema and a dry desquamation. It was definitely symmetrical in distribution, 
and tended also to be most marked over the bony prominences which, owing to the 
muscular and subcutaneous wasting, were unduly conspicuous in the deltoid, sacral, 
elbow, and knee regions. Except for the sacral area, the trunk as a whole was not 
affected. There was little or no irritation, and the patient’s chief complaint was a 
feeling of weakness and mental depression. 

At this time the rash resembled a poikilodermia on the face and neck, with 
occasional telangiectasis, slight erythema and desquamation, and a quite definite 
absence of the cedema noted in some of the other cases by Stuckey (Brit. J. Dermat., 
1935, 47, 85) and by Ingram (Brit. J. Dermat., 1934, 46, 53). On the hands there 
were patches of hyperkeratosis, suggestive of pityriasis rubra pilaris, while the 
symmetrical patches about elbows and knees recalled one of the rarer forms of 
psoriasis. Neither sclerosis nor atrophy of any degree had occurred, and the 
patient’s general condition did not give rise to anxiety at any time during his nine 
weeks’ stay in hospital. 

He left hospital on 12.9.36 and has improved remarkably since his return to 
Birmingham. He can walk three miles and is able to dress himself, &c. The eruption, 
except on knees and elbows, where it suggests psoriasis, has involuted, leaving some 
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pitted varicelliform cicatrices on the front of the chest. The left knee-jerk is brisk, 
the right still sluggish 

Histological report (by Dr. W. Freudefithal): A section from the thigh shows 
cedema and flattening of the papillary body in many places. In the uppermost part 
f the cutis the collagen bundles have lost their fine fibrillary structure; they are 
homogenized. In one place the epidermis is thinned, slightly depressed, the collagen 
bundles are condensed and with van Gieson stain brick-red with yellow streaks 
between. Dilated lymph vessels are seen containing a number of lymphocytes. The 
elastic fibres are diminished. 

A piece of muscle taken from the deltoid is normal in most places except that the 
nuclei of the fine collagen sheaths surrounding the muscle fibres are often arranged 
inarow. A closer examination, however, shows faintly staining patches of muscle 
bundles, no longer nucleated, in which the longitudinal fibrils are condensed and 
cross striation is absent. The borders of the muscle bundles are sometimes 
scalloped. The perimysium is thickly infiltrated with lymphocytes in some places ; 
its mass, especially that of the fine sheaths surrounding the muscle fibres, has 
apparently increased in many places; furthermore, there are places in which the 
muscle bundles are definitely replaced by connective tissue. 


Discussion.—Dr. G. B. DOWLING said this seemed to be a very mild case of typical 
dermatomyositis, w! had begun in the usual way with edema and swelling of the face 
and eyes, and had spread to the chest and shoulders, and later to the forearms and hands. 
One could still see faint, slightly atrophie lesions over the knuckles, resembling lupus 
erythematosus of the fingers. Both the muscvlar and cutaneous symptoms had improved 
relatively quickly after an acute phase. With regard to the prognosis, he thought that the 
patient had probably passed the active phase, and seemed to be getting well ; there seemed 
no reason to fear a sé is relapse. In some cases the disease smouldered for a long while, 
even for years, after passing an early acute phase, and during this period the patients were 
unable to perform ordinary voluntary movement except with difficulty. In those the 
prognosis was doubtf Dr. Semon’s patient, however, could get up from a chair quite 
briskly. He himself had a worse case in a woman aged 62, with the same type of eruption 
and the same distribution, and she had been incapacitated by it for five or six months. She 
appeared now, however, to be making a good recovery. Dr. Parkes Weber and Dr. Gray 
had described a case in 1924,' and he understood that the patient was now perfectly well. 

Dr. J. T. INGRAM said it was noticeable how many of these cases were being seen 
nowadays, and the more one saw them the more they seemed to suggest a toxic affection. 
Some recovered, while others were eventually fatal. In his opinion the persisting lesions 
on the knees were not psoriasis but part of the affection 

Dr. SEMON (in reply) said the lesions had altered in character in the last two months, 
having become more diffuse and less circinate. He was convinced the leg lesions were not 
psoriasis, but were remnants of the original eruption, and he thought they would eventually 
clear up. 


Dermatomyositis.2—P. R. Evans, M.R.C.P. 

This is a contrast to Dr. Semon’s case with the same title. The patient is much 
younger, and the first attack cleared up completely in four months. There was 
then a relapse, and the patient has had chronic dermatomyositis since. 

Male, aged 13. 

History.—From November 1933 to March 1934: Swelling and pain in limbs, 
face blotchy, gingivitis, pyrexia, and tachycardia with accentuation of mitral and 
pulmonary first sounds and a mitral systolic murmur conducted outwards. R.B.C. 
3,680,000 ; Hb. 68%: W.B.C. 8,400; serum calcium 8-7 mgm. %. 

November 1934: Swelling of arms, slight pyrexia, severe gingivitis. Legs, back, 
and face became swollen. Skin blotchy, some leucoderma; elbow movements 


Dermat,, 1924, 36, 544. 
istration see Proceedings, 1936, 30, 110 (Sect. Dis. in Child, p. 11) 
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limited. Improved with general measures and autogenous vaccine from feces 
(Strep. fecalis). Serum calcium 14:5 mgm. %. Sedimentation rate 20 mm. first 
hour. Blood-count normal except for 6% eosinophilia. 

15.9.35: Admitted to Cheyne Hospital. 

Condition on examination.—Thin ; skin tight; pressure sores on back, reddish- 
purple rash over trunk and periphery of limbs. Heart enlarged, otherwise normal. 
Movements limited, especially at elbows, knees, ankles, and jaws. Temperature 
normal; pulse 90 to 100. Further pressure sores, gingivitis, small boils, and 
cellulitis of the right ear developed, but considerable improvement has occurred. 
At present there is erythema with some swelling and scaling of the skin on the 
forearms, hands, ears, hips, thighs, and knees; telangiectasia on the face; scarring 
on the knuckles. Subcutaneous and muscular wasting, with shortening of many 
muscles. Tonsils septic and cervical gland enlarged. 

X-rays show decalcification of bones; heart shadow large; teeth normal. 
Feces bacteriologically normal. Serum calcium 9:1 mgm.%. Sedimentation rate 
2 mm. in the first hour. 

Treatment.—Massage and passive movements; extension of legs with 10 lb. for 
five weeks; faradism to quadriceps; syr. ferri iodi 1 drachm t.d.s.; vitamin B, 
500 units weekly ; autogenous streptococcal vaccine from.pustule on finger.’ 


Dr. G. B. M. HeGGs said that he had seen this patient three years previously in 
consultation with the physician at the Children’s Hospital, Kensington. There had then 
been a marked cedema of the muscles of the legs, forearms, face. The general diagnosis 
in the case had been rheumatism, and the patient had been under treatment for rheumatism 
for months before he (Dr. Heggs) had been consulted. Arrangements were then made 
for transferring the child to St. Mary’s, but before the date fixed a good deal of the 
«edema had subsided, and a visiting physician from St. Mary’s could find no evidence of 
rheumatism or edema. Later the patient was taken again to the Children’s Hospital. This 
history supported the view of some writers that the disease comes and goes. He (Dr. Heggs) 
felt sure that a considerable time must pass before one could be confident that there would 
be no relapse. 


A Subcutaneous Glomus Tumour (Masson) in the Little Finger. 
Clinical Account.—R. G. ANDERSON, M.D., and F. PARKES WEBER, M.D. 

Mrs. M. W., aged 50, complained of pain in the left little finger. The trouble 
started about twenty-five years ago. From that time, apart from a remission of a 
few years, it had been more or less continuous, and had become more severe recently. 
Usually the pain was a dull ache confined to the little finger. There were, in 
addition, paroxysms of severe pain which lasted about half an hour. The pain then 
commenced in the little finger, and spread to the whole hand, up the inner side of 
the arm and down the left side of the chest. At other time there were tingling and 
burning sensations in the finger. More recently the tingling had extended to the 
ring and middle fingers. The pain often woke her at night. The little finger was 
always tender, but knocking it caused excruciating pain. These symptoms were not 
worse at any particular season of the year or time of the day. Cold did not appear 
to bring them on, but the pain was relieved by warmth. When the hands were cold 
they became blue, the right more so than the left. About four years ago the patient 
first noticed that the little finger of the left hand was smaller than that of the right, 
and about the same time she noticed a small spot on the pad of the left little finger. 

Past history.—Hysterectomy four years ago on account of fibroids. 

Condition on examination.—She was a rather emotional woman of florid com- 
plexion. Her heart, lungs and abdomen were normal. The right hand was somewhat 
blue, the left paler and pinker. The left hand was warmer than the right, especially 
the little and ring fingers. The whole of the left little finger was smaller in diameter 


1 See also Proceedings, 1936, 30, 109 (Sect. Dis. in Child. 9). 
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han the right, but they were equal in length. The skin was soft and easily picked 
ip from the underlying tissues. On the pad of the left little finger was a slight oval 
levation measuring 4 mm. by 5 mm., its surface was purple and slightly shiny. The 
eft little and ring fingers were somewhat hyperesthetic, but the elevated spot was 
xxtremely tender. Otherwise sensation was normal. Movement of the finger-joints 
was full and painless. The pulses were synchronous and equal, and the brachial 
Jlood-pressure in each arm was 170/90 mm.Hg. 

A skiagram of the hands showed very slight rarefaction of the tip of the terminal 
‘halanx of the left little finger. There was no radiological evidence of cervical rib 
yr of disease in the chest, and no evidence of any disease of the central nervous 
system. 

Owing to the history of the peculiar pain it was suggested by Dr. Parkes Weber 
that the elevated and tender spot on the pad of the left Jittle finger represented the 
site of a glomus tumour (Masson). On March 28, 1936, it was accordingly excised 
(Mr. F. Jupe) under local anzsthesia. 

When the solution of novocain and adrenaline was injected for local anesthesia, 
the terminal portion of the finger became white with the-exception of a red spot on 
the pad, which was found to mark the site of the tumour. The latter proved to be 
a little, bright-red, sharply-defined, spherical nodule (about 3 mm. in diameter in its 
contracted condition) fixed into the deeper cutis but projecting below the cutis in the 
subcutaneous fat. The wound healed well and the patient has had no pain or 
pareethesiz since then. The finger is no longer tender. The histology of the little 
nodule will be demonstrated by Dr. W. Freudenthal—the first demonstration of a 
~ tumour” of the kind in London. 


Histological report (Dr. W. Freudenthal).—The section shows the glomus to be a 
round-oval tumour surrounded by a connective tissue capsule. Its upper pole 
reaches the upper third of the cutis; its lower pole projects into the subcutaneous 


fat. The tumour consists of a large number of vascular spaces showing a variety 
of forms; many of them are curved or twisted. Some of the spaces show a thin 
endothelial lining. By far the greater part of the mass, however, consists of large 
bright cells, the so-called epithelio:d cells or “ glomus-cells”’. 

A full report will be published in the British Journal of Dermatology and Syphilis. 


Hzemolymphangeioma—J. H. Twiston DAVIEs, M.B. 

The patient is a child aged 9 months. The lesion has been present ever since 
birth and the infant has been under my observation since he was two months old. 
In the vicinity of the left knee are two sharply-circumscribed plaques of irregular 
shape and peculiar cerise colour, resembling nevus vinosus. Projecting from 4 to 
1 cm. above the surface of each is a structure resembling a blackberry and consisting 
apparently of groups of cysts containing congealed blood. In the neighbourhood of 
the lesions described above are one or two minute cysts containing clear fluid, and a 
few black subcutaneous nodules. The entire limb is slightly larger than its fellow, 
suggesting the presence of a diffuse lymphangeioma as well. The condition is 
interpreted as a combination of hemangeioma of the port-wine stain type with a 
lymphangeioma circumscriptum. The vulnerable position of the lesion makes 
treatment necessary and surgical excision is proposed. Radium treatment has been 
suggested. 

Histological report (Dr. W. Freudenthal).—The tumour shows an angioma with 
a tree-like structure; its trunk extending into the subcutis. The spaces increase in 
size and number as the surface is approached and in the upper third of the cutis 
form cavernoma which replace large parts of the cutis. Some of the spaces have 
an endothelial lining, others not at all or only a few cells scattered here and there. 
The contents of many of the spaces is blood which in some of them is coagulated. 
Some spaces are empty, others contain a fine granular substance. 
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Dr. R. T. BRAIN said he had not treated a nevus so large as this by means of 
radium. He had seen an infant ten months old who had a similar lesion of the right 
upper arm, which was twice the size of its fellow. A biopsy confirmed that it was a simpl 
angeoma. Dr. Bertram Shires surrounded the limb with a wax mould supporting radium 
needles. Gamma radiation was indicated because of the depth of the lesion. There was 
marked improvement. In the present case an expert was needed to apply radium to such a 
large lesion. 


Lichen Planus associated with Atrophy of Nail Matrix and Hair 
Follicles on Scalp.—-H. Corsi, F.R.C.S. 

Mrs. C., aged 59. 

The nails of fingers and toes haye been shed. The skin of the end of the fingers 
is thin, tender, and red, and a little scaly. This is particularly so in the region of 
the matrix. On the toes the nail-fold has disappeared completely so that it looks as 
if there had never been a nail at all. On the fingers the atrophy is less advanced ; 
in fact on one or two fingers a trace of nail can just be found, and the right index 
finger-nail is still present in toto. But it is already paper-like and loose, and there 
is little doubt that it too will soon be gone. 

In 1934 the patient was confined to the house, and almost tg bed, on account of the 
soreness of her feet. She first came to St. Bartholomew’s Hospital in April 1935, 
with toes oozing blood and serum, and the fingers were similarly, if less severely, 
affected. But she came to the hospital because a rash had appeared on her body. 
In April 1935 one was able only to diagnose “ probably lichen planus.’ That it is 
lichen planus there is now no possible doubt, and there is typical lichen planus in 
the mouth as well. 

In August 1936 the atrophic process became noticeable on the scalp. The hair 
has become very sparse. There is a faint erythema and tenseness of the scalp, and 
numbers of short tapering hairs about an inch long. The condition on scalp bears no 
resemblance to pseudo-pelade of Brocq or folliculitis decalvans. Cases of lichen 
planus showing this atrophy of the scalp have been described by Sir Ernest Graham 
Little and Dr. Barber. But shedding of nails—onychomadesis—does not appear to 
have been previously described. The shedding looks as if it is to be permanent, the 
atrophy affecting the matrix being probably similar to the atrophic process affecting 
the hair papille. 

Section of skin lesion shows appearances consistent with a diagnosis of lichen 
planus, but not quite typical. The Wassermann reaction is negative. 


Discussion.—Dr. INGRAM asked whether this might not be regarded as a transitional 
reaction between lupus erythematosus and lichen planus. One saw both types of reaction 
from gold and other causes of toxemia. The ulcerative condition of the mucous membrane, 
with loss of hair and of nails suggested such a mixed reaction. 

Dr. SEMON said that he had a somewhat similar case of lichen planus with loss of the 
nails, both fingers and toes—at present under treatment at the King George Hospital, Ilford. 
He hoped to arrange for a demonstration at a subsequent meeting. 


Keratosis Punctata.—R. T. BRAIN, M.D. 


K. B., a girl, aged 17, attended St. John’s Hospital on October 16, 1936, with a six 
months’ history of lesions on the hands and articular pains in the fingers, wrists, 
feet, and neck. For several years she had suffered from urticarial eruptions but had 
had no other illnesses. 

She was unaware of a similar affection in any of her relatives. Her parents are 
not blood relations ; they have one other daughter, aged 7 years. 

On admission.—The patient was pale, and rather thin, and she complained of 
malaise and poor appetite. She had a scurfy scalp and diffuse keratosis pilaris of the 
legs. Mainly on the fingers were many focal horny plugs aggregated over the phalangeal 
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joints, especially on the palmar surface, also over the knuckles. The majority of 
he plugs projected from a circumscribed red crater, from 1 to 3 mm. in diameter. A 
w flat pink papules could be seen in the moist palmar skin, but these were not 
yny. The nails were unaffected. The right hand was more affected than the 
ft; the feet were not involved. 

The Wassermann reaction was negative and no signs or symptoms of gonorrhea 
ere present. 

Histological report biopsy (Dr. I. Muende).—The epidermis shows some slight 
canthosis, a definite increase in thickness of the stratum granulosum, and a massive 
yne-shaped hyperkeratosis. The lower layers of the stratum corneum are parallel 
) the stratum granulosum, but become curved, with the concavity directed towards 
he surface in the upper layers. At the tip of the conical keratosis the axes of the 
orn cells are arranged perpendicularly. The papillae are very widened and 
edematous, and contain numerous very dilated blood-vessels. There is only a 

slight cellular infiltration in the corium. The histology is comparable with that of 
‘eratoma punctata. 


Dr. H. MacCorMAc said he thought the majority of the lesions were like those of 
ngiokeratoma of Mibs 


Pseudo-Xanthoma Elasticum.—R. T. Brarn, M.D. 

H. R., a boy, aged 114. When he was aged 3 years the skin of the abdomen 
gradually became thickened and loose, and showed yellow pigmented areas. The 
condition progressed, and whitish areas later developed. ~ Recently yellowish 
pigmented areas have appeared on the neck and in the axilla. The boy has 
attended the Hospital for Sick Children for some years. 

Condition on examination.— There are a few telangiectases over the malar region, 
ind some stellate nzvi on the cheeks. In the skin of the neck are many guttate 
deposits of yellowish-pink opaque material; there are paler, coarser deposits in the 
skin of the axilla. A similar though confluent infiltration is present over the trunk 
in front, extending from the level of the nipples to the thighs. The back and the 
legs are clear. The abdominal skin shows many depressed, whitish atrophic areas ; 
the skin in this situation is thickened, doughy and inelastic, but very loose. The 
skin not effected by the deposits appears to be normal. 

Blood-count: R.B.C. 4,070,000; Hb. 84%; C.I. 1°0; W.B.C. 8,600; polys. 52%; 
lymphos. 32%. 

Blood cholesterol 203 mgm.%; blood urea 38 mgm.% ; blood-calcium 9°95 mgm.% ; 
blood sugar normal ; sugar tolerance curve normal. Levulose tolerance test normal. 

Histological report (Dr. D. Nabarro).—The section shows a portion of skin in 
which the rete mucosum appears to be within normal limits; the corium, however, 
s deeper than normal, and there is a considerable increase in fibrous tissue 
Between the strands of fibrous tissue there is a deposition of fairly coarse granular 
material which stains faintly with hematoxylin; this “deposit” is in the main 
structureless, but here and there a “ pseudo’ crystalline body can be made out. 
[he capillaries are somewhat increased in length, and many show a round-celled 
perivascular infiltration, but there is no reaction near the site of the “ deposit”, nor 
s there any evidence of macrophage phenomenon. The van Gieson preparation 
shows the collagenous and fibrous tissue to stain well, and the small masses in 
between are stained slightly with the iron hematoxylin. When stained with 
Weigert’s elastic-tissue stain, the small masses resemble irregular and tangled 
elastic tissue, while in the adjacent tissue the thin normal elastic tissue can be seen. 
[he condition appears to be one of “ pseudo-xanthoma elasticum ”’. 

Stains for fat, lipoid, amyloid and calcium were all negative. 
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X-ray examination.—Linear opacities (suggestive of calcified streaks) were seen 
medial to the upper parts of both femora, and medial to the lower end of the 
left humerus. 

Family history.—Parents not blood relations. Other children: One son 1 yeai 
old ; two daughters, aged 5 and 16 years respectively ; all unaffected. 


Discussion.—Dr. W. FREUDENTHAL said he believed that the deposits mentioned were 
calcium salts, which were frequently found in pseudo-xanthoma elasticum. He suggested 
trying different methods of staining as results were variable (see G. R. Cameron, “ The 
staining of calcium", J. Path. and Bact., 1930, 33, 929). 

Dr. I. MUENDE, referring to calcium deposit in pseudo-xanthoma elasticum, said that he 
had recently read of the discussion at the Chicago Section of the American Dermatological 
Society about six months ago, at which Finnerud stated that he and Nomland had conducted 
some work on the subject of calcium in the skin in such cases. In two instances the 
calcium content proved to be 5% and 6%, whereas the percentage in normal skin was, they 
stated, 1%. 

Dr. BRAIN (in reply) said the ophthalmic surgeon had reported that there were no deposits 
in the retine. With regard to calcium deposits, there were linear shadows in the skiagram 
in the upper part of both thighs, which looked something like calcified internal saphenous 
veins. There was another linear shadow at the lower end of the left humerus. 


Pityriasis Rubra Pilaris.—J. E. M. WIGLEY, M.B. 

A healthy, well-developed boy, aged 3 years, has had the present eruption for 
two years. It does not appear to cause him any inconvenience, and he has shown 
no desire to scratch. 

Over the scalp, face, trunk, and limbs is a more or less continuous sheet of 
yellowish-red scaling eruption. There are a few small islands of normal skin on 
the back and lower abdomen, but the separation of the large scales gives, on a casual 
glance, an appearance of ichthyosis. The whole area of the eruption is dry, and 
when I first saw the child I thought the condition was psoriasis. On the dorsal 
surfaces of several of the proximal phalanges are a number of typical papules, having 
a yellow central horny plug; these, I think, make the diagnosis quite definite. 

J have had the boy in hospital for six weeks, and vigorous rubbing with several 
different ointments has had no effect at all. 


The report of other cases shown at this meeting will be published in the next issue 
of the PROCEEDINGS of the Section. 
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Section of Orthopxdics 


President—B. WHITCHURCH HOWELL, F.R.C.S. 


October 6, 1936 


Incomplete Fracture of Femur.—A. T. Fripp, F.R.C.S. 

M. L., male, aged 25 

History.—1927 : Complained of pain in left thigh. After X-ray examination he 
is told that there was a crack in the left femur. He had no treatment and the 
ain continued. 1929: Fracture of shaft of left femur, with very little violence. He 
as allowed to get up in a caliper after fifteen weeks. 1931: Began to complain of 
ain in region of right knee. Pain has persisted ever since. September 1936: 
\ttended the Royal National Orthopedic Hospital. 

On examination.—A healthy young man of Jewish extraction. In the left leg 
here is 1 in. of shortening and slight bowing of the femur, due to the old fracture. 

















In the right leg he complains of pain around the knee. There is nothing abnormal 
m palpation. Movements of the hip and knee are full. Tendon and pupil reflexes 
normal. Blood-count normal. Blood-calcium normal. Wassermann reaction negative. 

X-rays show an old united fracture of the left femur in the upper third and a 
‘rack extending through the cortex on the outer side, with some thickening of the 


sortex in the middle third. In the right femur there is an incomplete fracture in 
the upper third. It extends through the cortex on the outer side, which is thickened 
round the fissure. All the long bones show increased density with some loss of 
lifferentiation between cortex and medulla. In the pelvis there are islands of 
increased density and the skull shows uniform increased density with a ground- 
glass appearance. 


JAN.—OrTH. 1 
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An Early Case of Dyschondroplasia.—\WV. D. Cotrart, F.R.C.S. 

The child was first seen at the age of 11 months, when she had a mild degree o 
bow-leg with half an inch of shortening of the right lower limb, and adductio1 
of the distal phalanges of the fourth finger of the right hand. 

Skiagrams taken at this time showed changes which are typical of dyschondrc 
plasia. The skiagrams reproduced (see Plate I) were taken six months later. Th: 
child is otherwise healthy. There is no family history of deformity. 

Comment.—The affection is, for the most part, unilateral. However, the uppe: 
end of the fibula, the upper end of the femur, and the body of the ilium on the left 
side show radiological changes. 

The epiphyses of the lower end of the right femur and the upper and lower ends 
of the right tibia are quite clearly involved. This involvement can be made out in 
the skiagrams taken when the child was only 11 months old. 


Obscure Lesion in the Tibia.—V. H. Exuis, F.R.C.S. 

G.S., a pale, but apparently healthy youth, aged 15, was sent to hospital in 
March 1936 with the diagnosis of flat feet. 

On examination.—Walked with a limp, and had pain and swelling in the lower 
third of the left tibia. There was no history of injury or iJlness, and the condition 
had apparently arisen insidiously over a period of from five to six weeks. 

A skiagram, No. 1 A.P. + Lat., showed a pathological fracture of the tibia, 
with some bone destruction, and slight evidence of periosteal new bone formation 
The shaft above the fracture was markedly sclerosed, and was thinner than the 
normal tibia. In April 1936 biopsy was performed. There was no evidence of union. 

Pathological report.—Osteoblasts and osteoclasts present. Some dead and 
sclerosed bone and granulation tissue. Culture negative. 

The limb was fixed in plaster, and a skiagram in May was reported as showing 
“appreciable consolidation in bone union. Appearances favour localized infection 
and not endothelioma.”’ 

Skiagram, July 1936, No. 2 A.P. + Lat.: Reparative new bone formation has 
ceased, and destruction of bone has begun, leading to medial angulation. A 
sequestrum is free in the soft parts. 

Skiagram, September 28, 1936, No. 3 + Lat.: “ No marked change except 
parallel markings on tibial shaft, probably due to accentuation of the walls of the 
nutrient canal due to the osteoporosis. These markings are probably not due to 
calcification of the nutrient vessel. Angulation has increased.” (See Plate II.) 

Other investigations.—Wassermann reaction negative. 

Differential W.B.C. count.—Polys. 60%; lymphos. 30%, large type more 
numerous than normal; large monos. 8%; eosinos. 2% ; basos. 0. 

The patient had no rise of temperature after biopsy or before. 

Mr. Lambrinudi suggested that the condition might have followed thrombosis of 
the nutrient artery, and in this connexion the calcification of the nutrient canal is 
interesting. 

Subsequently the limb was straightened, and a long graft placed across the site 
of fracture and extending up to a normal part of the shaft. The tibia immediately 
above the fracture (which was still ununited) was very hard and sclerosed, and 
appeared to be almost avascular. 


The following were also shown :— 

(1) Traumatic Brachial Paralysis. (2) Multiple Neuro-fibromata with 
Deposits in Long Bones and Scoliosis.—H. J. Seppon, F.R.C.S. 

(3) Synovectomy for Synovial Chondromatosis of the Knee-joint. 
(4) Advanced Arthritis of Both Hips; for advice as to treatment.— 
L. H. F. WALTON, L.R.C.P.Lond., M.R.C.S.Eng. 
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Fic. 3. Fic. 4. Fic. 5. 


A pathological fracture of the tibia in a boy aged 15 years. Figs. 1 and 2 show the appearances 
in April 1936. Figs. 3 and 4, July 1936. Fig. 5, September 1936. 


V. H, ELLIS: Obscure Lesion in the Tibia. 
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‘he Effect of Removal of the Patella for Simple Transverse 
Fractures on the Function of the Knee-joint 


By R. Brooke, F.R.C.S. 


Historical.—Many of the cases recorded in literature in which the patella has been 
emoved surgically for fractures or other conditions seem to have had poor functional 
se in the knee afterwards. A closer analysis, however, will show that the majority 

these operations were performed for tuberculosis of the bone, and infective and 
raumatic conditions, in all of which there was damage to the soft tissue and the 
isease was not limited to the bone itself. 

G. S. Seudder, in 1898, reported a case of comminuted fracture of the patella, in 
vhich the fragments were small and widely separated, and were removed. The 
juadriceps fascia was sutured to the ligamentum patellw; and the lateral expansions 
epaired with catgut sutures. A small wick of gauze was left in each side of the joint. 
Scudder remarks that after the operation the knee presented a curiously flattened 
ippearance, but was functionally as strong as if a natural or normal patella were 
wesent. C. Rogers, in 1908, recorded a case in which three years previously there 
had been a transverse fracture of the patella, which was treated non-operatively. 
Eleven months after the first fracture the bone was refractured. It was then wired. 
Fifteen months later the patient fell, and the bone was again refractured. This 

time it was removed and the gap sutured with catgut. The wound healed by 
primary union, and subsequent function was perfect, Other cases have been 
described by Dudley, Willis, and Rouvillier, with excellent functional results. War 
surgery also produced some excellent results, but in every instance the operation 
was performed of necessity rather than from choice, for subsequent functional 
impairment of the limb was feared. There is no evidence that this inevitably follows, 
and in the present series of cases the bone has been removed deliberately as the 
method of choice in the treatment of transverse fractures of the patella. 

Operative technique.—At the time of the accident the affected limb is bandaged 
tightly over a wool dressing to minimize swelling, and after forty-eight hours’ skin 
preparation the operation is performed, usually within the first five days following 
the accident, under gas and oxygen, or general anesthesia. Hemostasis is obtained 
by means of a tourniquet and Esmarch bandage. A 3-in. vertical incision is made 
through the skin, over the front of the patella. Through it the fracture line is 
exposed, and all blood-clot and débris removed from the interval between the 
fractured surfaces. The two halves of the bone are shelled out from their tendinous 
and capsular bed by dissection with a sharp knife. The gap in the quadriceps 
tendon so created is then repaired, either by means of fascial strips obtained from 
the thigh of the same or other leg, or the edges brought together by means of 
interrupted silk sutures. The torn lateral expansions of the patella tendon are also 
carefully sutured. The skin incision is then closed. Dressings are applied over 
them: two pounds of white wool in the form of a bandage, followed by domette 
bandages are applied tightly, with the tourniquet still in situ. The tourniquet is 
then removed. The wool bandage acts as a very efficient splint ; it adapts itself to 
the contour of the limb, and unlike a wooden or metal splint, it does not press on 
bony points. The firm application of the bandage over the wool distributes the 
pressure evenly over the whole of the joint, thus obliterating joint spaces in which 
blood might accumulate to form a source of adhesions, and a possible nidus of 
infection. It shortens the period of convalescence, for the patient can walk in it, 
whereas with a back splint he cannot, and will therefore need massage treatment— 
in added expense-—for the quadriceps weakness which must follow. 





204 Proceedings of the Royal Society of Medicine 


On the second to the fifth day after the operation, the patient rises from be 
unaided. By means of a length of roller bandage or towelling passed underneat 
the foot, the affected limb is lifted by the patient to the side of the bed ani 
then eased gently to the floor, with the knee in the extended position all the time 
The patient then grasps the backs of two light upright chairs and walks between 
them, with the affected limb still extended, taking a little weight on the foot of th. 
affected side. On the fifth day he walks without the aid of chairs, and on th: 
seventh day he commences simple flexion exercises at the knee, as far as the woo! 
splint will allow. On the tenth day the wool is taken off, the stitches are remove: 
and a light rubber knee bandage of the Esmarch type is applied, to give a little extr: 
support to the knee. The rubber bandage is worn day and night for two weeks, anc 
then in the day only for a further two weeks. At the end of that time it is left off 
altogether. The patient is usually able to return to work in from three to six weeks 
from the date of the operation, according to the nature of the work which he is 
called upon to do. 

Late results of this form of treatment—It might be thought that the strength of 
the knee-joint is diminished by this operation. In order to prove or disprove this 
point, a number of patients in whom the patella had been removed by operation for 
simple transverse fractures of that bone were examined, and by means of a simple 
dynomanometer, the strength of the quadriceps muscle-on the operated and on the 
sound side were measured and compared. For the purpose of this experiment, the 
subject sits with the limb to be tested bent at right angles at the knee, with the 
foot clear of the ground and with the toe pressed firmly against a wooden block. 
Attached to the ankle by a strap is a steel spring with a scale graduated in pounds. 
This spring is in turn attached to a lever. The lever is pulled backwards slow], 
while the subject resists the pull of the spring with his quadriceps muscle. When 
the resistance of the quadriceps muscle is finally overcome, the toe leaves the 
wooden block and the resistance in pounds pull is read off on the scale. In making 
these tests it is necessary first to determine whether there is any difference in the 
strength of the quadriceps muscle in the right and left limb in normal individuals. 
A number of normal controls have, therefore, been examined, and although there is 
a considerable difference in the actual size of the readings according to the physique 
of the individual, there is no constant difference in the strength of the quadriceps of 
the right and left limb. The following is a table of the actual readings obtained 
from a number of these cases by two independent observers who were unaware of 
the side operated upon. 

Case No. Sex Name Age Side Time Quad. strength 
(1) M. L. B. 51 Right 1 year Rt. 39; Lt. 35 
(2) M. eS 22 Left 6 months Rt. 42; Lt. 37 

(two previous ops. 
for wiring) 
(3) M. F. C. ‘ Right 2 years Rt. 78; Lt. 76 
(4) ¥. M. L. Right 2 years Rt. 39; Lt. 34 
(5) M. F.C. Right 1 year Rt. 42; Lt. 38 
(6) M. aes Right 6 months Rt. 40; Lt. 52 
(7) M. Dd. f Right 5 years Rt. 68; Lt. 63 
(8) M. _K. - Left 2 years Rt. 26; Lt. 27 
(9) M. a § Right 1 year Rt. 10; Lt. 104 

(10) F. +, H. é Right 5 years Rt. 23; Lt. 22 

It will be noticed that with the exception of Case No. 2, there is a slight increase 
in the power of the quadriceps on the side operated upon over that on the normal 
side. Inthe second case, the tests were carried out only six months after the operation. 
and in this instance there had been two previous operations for wiring. In Case 6, 
also examined six months only after operation, but in which no previous opera- 
tions had been performed, the quadriceps on the affected side was found to resist 
a pull twelve pounds heavier than that of the normal side. In Case No. 9 there 
was a claim for compensation, which materially added to the time of con- 
valescence and was presumably responsible for the comparatively poor results. 
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CONCLUSIONS 


Fractures of the patella, when treated by simple excision of the fragments, give 
ise to a limb which is not only functionally superior to that of limbs in which the 
racture is treated in other ways, but also to a limb which is functionally equal, and 
n many cases, superior to that of the normal or unaffected side. 

ILLUSTRATIVE CASES 

I.—H.T., window cleaner, aged 32. Three years ago fell off a ladder whilst at work and 
ustained a transverse fracture of the right patella, with separation of the fragments. A wool 
sandage was applied and six days later the patella was removed. The gap in the patella 
tendon was repaired by means of strips of fascia lata obtained from the thigh. In sixteen 
lays after the operation the patient had returned to work and was able to ascend ladders. 
[Three months after the operation the patient himself could distinguish no difference between 
the two limbs as far as function was concerned. Two years after the operation the strength 
»f the quadriceps was tested. It was found that the quadriceps of the left leg could resist a 
pull of 36 lb. and that of the right leg 40 lb. A repetition by an independent observer gave 
the figures 38 and 39 lb. 

Four weeks ago the patient fractured his left patella when playing football. The fracture 
was the result of a direct injury. In the absence of the author the bone was removed by his 
issistant, and the gap in the patella tendon was repaired by interrupted silk stitches. In 
three weeks the patient had again returned to work, and at the present time has a perfectly 
good and functionally normal left knee-joint. 

[Il.—Mrs. H., aged 36. Five years ago, fell on to the right knee, and sustained a transverse 
fracture of the right patella with separation of the fragments. The patella was removed and 
the gap in the patella tendon repaired by interrupted silk sutures. Recovery was uneventful. 
An X-ray photograph taken after four and a half years shows the presence of a few small 
flakes of bone where the patella was. There are no arthritic changes. TI » patient has left 
the district so that it has not been possible to test the efficiency of her quadriceps on the 
affected side, but she writes, “1 am‘able to say there is not the slightest difference between 

the two legs.” 

IlI.—A. J. B., aged 51, gave a history of a fall on May 14, 1934, when his left patella was 
fractured by direct injury. An X-ray examination showed the presence of a stallite fracture. 
Two days after admission an operation was performed. The patella was excised and the gap 
in the patella tendon was sutured with fascia obtained from the thigh. He was subsequently 
discharged from hospital and returned to work six weeks later. On examination in 1935 the 
tests were as follows: Right quadriceps could resist 32 lb., left quadriceps 39 lb. On 
repetition by an independent observer, right quadriceps resisted 34 lb., left quadriceps 35 Ib. 
The patient now notices no difference whatever between the two limbs. 

IV.—F. A., male, aged 23. On 8.8.33 he fell and sustained a transverse fracture of the left 
patella, with separation of the fragments. These were removed and the interval in the 
quadriceps tendon repaired with interrupted catgut and silk sutures. On 22.8.33 the patient 
was discharged from hospital, and on 6.9.33 he returned to work. When examined six months 
after operation, he complained of no disability and could notice no difference between the 
limbs on the two sides. On testing, the left quadriceps was found to resist a pull of 52 |b., 
right quadriceps, 40 |b. This was repeated by an independent observer, and the left was 
found to resist 60 lb. and the right 44 lb. 

V.—G. D., aged 56. Five years ago while the patient was walking on a plank at work, 
the supports gave way and he fell to the ground, hitting the knee a severe blow on a barrow. 
He sustained a transverse fracture of the right patella with widely separate fragments. Seven 
days after admission to hospital an operation was performed. The fragments were excised 
ind the ligaments repaired by means of fascial strips obtained from the thigh. Recovery 
was uneventful, and the patient was discharged on 16.6.31 and returned to work at the end 
of the third week after operation. Five years afterwards an X-ray examination showed the 
presence of one or two bony fragments in the region of the patella. There were no signs of 
arthritic changes. The patient expressed the view that the knee operated upon was stronger 
than that on the other side, and that while climbing ladders during his work he found that 
he could take the weight longer on the affected leg. His quadriceps muscles were tested, and 
the right could resist a pull of 68 lb., the left a pull of 63 ib. These tests were repeated by an 
independent observer, who made the figures exactly the same. 





206 Proceedings of the Royal Society of Medicine 6 


VI.—R. B., aged 22, gave a history that two years previously he sustained a transvers 
fracture of the left patella, which was wired. The bone refractured six months ago and wa 
again wired. When first seen the patient was walking with a stiff leg, and X-rays showed 








Case V.—Standing on sound leg, showing Standing on operated leg, which is the 
flexion of leg operated upon. right. 








Case VII.—Right patella removed. Standing Standing on affected leg with knee 
on left leg, showing complete range of flexion. bent. 


the presence of a wired transverse fracture in which the apposition of the fragments was 
poor. Operation: The patella was exposed by a vertical incision, the fragments and wire 
removed, and the gap in the capsule and patella ligament closed by interrupted silk sutures. 
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‘ecovery was uneventful. The patient was walking on the second day following the 
peration, and forty days after the operation had returned to work. 

VII.—Mrs. L. L., aged 40. Two years ago as a result of an accident when mounting a 

s, sustained a transverse fracture of the right patella with separation of the fragments. 
()peration: The fragments of the patella were removed and the gap in the quadriceps tendon 
paired by interrupted silk stitches. Recovery was uneventful. The patient was walking 
iree days after the operation and was discharged from hospital on the eighteenth day. 
Vhen examined two years afterwards she said she could distinguish no difference whatever 
etween the power of the two legs. On testing the quadriceps the right was found to resist 
pull of 39 Ib., the left 34 Ib. 

VIII.—F. C. C., aged 34, as a result of an accident sustained a transverse fracture of the 
ght patella, with separation of the fragments. At operation the fragments of bone were 
emoved, and the gap in the quadriceps tendon was repaired by means of interrupted silk 
sutures. The patient walked on the second day after operation, and in three weeks had 
eturned to work. When re-examined two years later the patient stated that he was unable to 
listinguish by any test that one leg was different from the other. He thought that he used 
the right more than the left but attributed this to the fact of its being the right one. The 
‘ight quadriceps was found to resist a pull of 72 Ib., the left 68 lb. X-rays showed 
the presence of a few small spicules of bone in the region of the patella. There were no 
irthritic changes. 

IX.—M. B., aged 26, a window cleaner. Fell off his ladder one year ago and sustained a 
transverse fracture of the right patella with separation of the fragments. At operation the 
fragments were removed, and the interval repaired with interrupted stitches of silk. 
Examined after one year, the patient said he was up a ladder all day, and quite often took 
undue strain on the affected leg in preference to the other one, as he thought that it was 
stronger. By tests it was found that the right quadriceps resisted a pull of 42 lb., the left 

only 383 Ib. 

X.—T. O., aged 22. Five years ago was admitted to hospital with a comminuted 
transverse fracture of the upper part of the lower third of the right femur. As extension 
failed to produce good alignment the fracture was plated, and on November 3, 1931, the 
patient was discharged wearing a caliper. By the following April union was firm, and the 
plate was removed through an incision through the old scar. Five months later the patient 
returned complaining that since leaving off the caliper the knee-joint was very stiff. 
On examination, movement of the joint was found to be very limited. On attempting to move 
the knee under an anesthetic, a transverse fracture of the patella was produced. The 
fragments of the patella were therefore excised, and the gap repaired with interrupted sutures 
of silk. Eight weeks later the patient returned to work. When examined three years after 
the excision of the bone, the patient had perfect function of the knee-joint and can himself 
distinguish no difference between the joints of the two sides. 

He is a plumber by occupation, and says that he is always straining and pushing and has 
noticed that his right leg is stronger than his left. He notices that when bracing his legs 
with the knee flexed and the feet against the wall, as when pulling on “ chain dogs”’, he 
takes most of the strain on the right foot. In ladder work he can stand on a ladder much 
longer on the right foot than the left 


Brockman’s Operation for Talipes Varus resulting from Defective 
Tibial Growth.—H. J. Burrows, M.D., F.R.C.S. 

Brockman has advocated removal of the growth disc from the lower end of the 
fibula in operations for the correction of talipes varus resulting from defective 
growth of the lower end of the tibia. The excised lower fibular epiphyseal disc is 
used to maintain a gap secured by prising open a linear osteotomy of the lower end 
of the tibia. The procedure in the following case differed only in that an additional 
graft proved necessary to supplement the fragment taken from the fibula. 

The patient was a boy, aged 144, an engineering apprentice, who complained that 
he had suffered for four months from pain in the outer part of the right ankle. 
Two and a half years before he had twisted this ankle, with consequent swelling 
of the joint and tenderness of the internal malleolus; he received treatment by 
bandaging for a fortnight, followed by physical treatment for a week. Fortunately 
a skiagram taken at that time is available; it shows fracture of the inner part of the 
lower tibial epiphysis with slight diastasis of the portion internal to the fissure. 


JaN.—ORTH.2 * 
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On examination (two and a half years after the injury) the foot was found to 
in the varus position, the tip of the external malleolus lying about 1 in. below t! 
level of the internal. Skiagrams taken before operation are shown in fig. 1. 

Operation.—The lower epiphyseal disc of the fibula with a layer of bone « 
either aspect was excised. An osteotome was driven almost across the tibia froin 
its inner side, about half an inch above the lower articular surface and parallel with 
this. The gap was prised open till the direction of the articular surface had been 
corrected, and was maintained so by plugging it with the fragment of tissue excise 
from the fibula, supplemented by a piece of bone taken from the tibia at a higher 
level. After the wounds had been closed and dressed a plaster of Paris case was 
applied. A skiagram taken through the plaster is shown in fig. 2. 

With one change after three weeks, for removal of stitches, the plaster w: 
retained for nine weeks, after which a walking plaster was worn for a further 
fortnight. Thereafter the patient attended on eight occasions for physical treatment. 








Fic. 1.—Skiagrams showing condition before operation. 


Eighteen weeks after operation, movement was full except for about 10 
limitation of plantar flexion, and painless; there was half an inch shortening of the limb. 
The ankle was of satisfactory shape; a skiagram (fig. 3) confirmed full correction, 
and showed that most of the remnant of the lower tibial epiphyseal dise as well as 
the whole of the fibular disc had been destroyed. 

At the present time, nineteen months after operation, there is no evidence « 
recurrence of the deformity. 

Comment.—The success of the operation from the viewpoint of recurrence woul 
seem to depend not only on the excision of the lower fibular epiphyseal disc, but 
also upon the introduction of the osteotome into the tibia at such a level that the 
surviving portion of lower tibial epiphyseal disc is sufficiently damaged to disappea 
I have carried out a similar procedure in three cases of Madelung’s deformity, with 
satisfactory anatomical correction. 

REFERENCE 
Brockman, E. P., in “ Discussion on fractures in the region of the ankle-joint”, Proc. Roy. So 
OT Med: , 1939-82; 25, 1082 (Sect. Orthop., 68), 





Fic. 2.—Skiagrams showing the condition in plaster after operation. (Note: (a) that the lower 

bular epiphyseal disc has been excised ; (b) correction of the lower articular surface of the tibia by 

opening out a wedge-shaped gap above; (c) rectangular clear area in tibia, the site of removal of a small 
graft wedged into the gap 





Fic. 3.—Skiagrams confirming anatomical correction, with almost complete obliteration of lower 
tibial and fibular epiphyseal discs. 
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Necrosis of the Head of the Femur following Fracture of the Neck 
in a Child.—H. J. Seppon, F.R.C.S. 

Pamela A., born 1924. 

History.—16.7.32 : Run over by motor car. Serious compound fracture in region 
of right elbow; fracture of right femoral neck. Early treatment of femoral fracture 
said to be unsatisfactory on account of difficulties in management of fractured arm. 

20.1.33: Discharged from hcspital wearing caliper splint. Femoral fracture 
said to be ununited. Condition of arm very satisfactory. 

25.2.33 : Admitted to country branch of Royal National Orthopedic Hospital. 
X-ray examination: non-union of fracture; great increase in density of femoral 
head. Less than half an inch of shortening. 25 lb. traction applied through 
Kirschner wire above femoral condyles. 

4.4.33 : X-rays showed slight improvement in position of femoral head. 

1.5.33: Plaster spica applied. Fine drill inserted through trochanter in line of 
femoral neck (local anwsthesia). Skiagram taken to confirm position of drill. 

2.5.33 : Operation by Mr. Blundell Bankart. Femoral neck pegged with tibial graft. 

21.9.33: Plaster removed : child allowed to kick in bed. 

21.10.33: Allowed up in walking caliper splint. 

14.10.34: Caliper discarded. Full movement in hip*apart from limitation of 
internal rotation (only 10° allowed). 

X-rays show good union of the fracture and progressive re-vascularization of 
the femoral head. There is now 1 in. of shortening: in other respects the hip is 
clinically normal (see Plate ITI). 

Comment.—lIt is possible that this fracture would have united if the child had 
been treated simply by Whitman’s method, but as the condition of the femoral head 
was so obviously unsatisfactory and as the mother was anxious that everything 
possible should be done to expedite recovery, the graft was inserted in the hope of 
providing an adequate channel for revascularization of the femoral head. 


Degeneration of the Carpus produced by the Use of a Compressed Air- 
drill.—A. Rocyn JoNEs, F.R.C.S. 

A. M., aged 45, is engaged in directing workmen whose occupation is the boring 
of concrete or granite by means of pneumatic drills. The machine employed is 
called a jack-hammer drill, the drilling rod of which may be any length up to 20 ft. 
The appliance is held by both hands and considerable skill is required to control it. 
If one hand does not grasp the instrument properly, this hand is liable to receive a 
“kick” or a blow of varying severity. 

Occasionally for instructional purposes the patient is obliged to handle the drill 
himself. For the last year or so he has complained of pain in the left wrist after he 
has used the drill, and particularly if the hand is forcibly dorsiflexed. The pain 
in the hand may last for a day or two and then gradually disappears. The only 
occasion upon which the wrist became swollen was in 1927, when he was using the 
drill for boring granite; the hand received a “ kick” from the machine which disabled 
him for three or four days, during which time the swelling gradually subsided. 

On examination (October 20, 1986) there was no swelling of the left wrist except 
that its lateral aspect appeared a little broader than that of the right. Palmar 
flexion and radial deviation were more restricted than on the right side. There was no 
tenderness, but pain when present was immediately over the front of the lower end 
of the radius. 

A skiagram revealed such crushing of the semilunar bone that all its typical 
features were lost; the os magnum was fractured and contained a large cyst, and 
there were cavities in the lower end of the radius (see Plate IV). 

There is no history of an accident to the left hand independent of the patient’: 
work, so it must be assumed that the degenerative change in the carpus and radius 
is associated with the patient’s use of a heavy and powerful pneumatic drill; but 
whether this is due to a single violence, or to the cumulative effect of frequent con- 
cussions is not clear. 





PROC, ROY. SOC. MED. 
Vol. XXX, No. 3. 


Section of Orthopwdics. 


PLATE Ill 














t extension. 29.8 33.—After operation. 











27.10.36. 


H. J. SEDDON: Necrosis of the Head of the Femur following Fracture of the Neck in a Child. 
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Skiagram showing degeneration of the left carpus due to the use of a heavy pneumatic drill. 
There is severe crushing of the semilunar bone; the os magnum is fractured and contains a cyst; and 
there are cavities in the lower end of the radius. 


¢ 


A ROCYN JONES: Degeneration of the Carpus produced by the Use of a Compressed Air-drill. 
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DISCUSSION ON SHORT-WAVE THERAPY 


Dr. E. P. Cumberbatch : The medical aspect.—What is known as © short-wave 
herapy’”’ is closely akin to diathermotherapy. In both forms of treatment the 
ody is included in a closed electric circuit in which a current oscillates with high 
requency. In diathermic treatment the frequency of the oscillation is about 
yne million cycles per second. In short-wave treatment the frequency is from 
en million to fifty million cycles, or even more, per second. In both forms of 
reatment there is a production of heat within the body. 

Three questions now arise for discussion :— 

(1) As to the way in which these currents of “ ultra-high" frequency bring about 
biological changes. Are these changes wholly due to heat? (2) With regard to 
the efficiency of ultra-high-frequency currents for thermogenetic purposes, in com- 
parison with currents of less high frequency that are utilized in ordinary diathermic 
treatment. (3) Whether short-wave treatment can cure or relieve disease in cases 
where diathermy fails or is less efficient. These are the three main questions. 
In order to avoid confusion that might arise in regard to nomenclature the term 
short-wave treatment will be used for that in which the currents oscillate with a 
frequency of ten million or more cycles per second, while the term “ diathermic 
treatment ’’ will be reserved for that in which the frequency of oscillation of the 
current is about one million cycles per second. 

(1) The reason why the first question arises is the following: In diathermic 
treatment the heat is very evident to the patient, and a thermometer will easily 
indicate it. On the contrary, in short-wave treatment the heat is less apparent— 
indeed it is possible to procure biological changes without any apparent rise of 
temperature. For this reason some workers are induced to believe that these 
changes are not due, or not wholly due, to the production of heat. This belief, 
however, is scarcely tenable, because ultra-high-frequency currents can generate 
heat in minute portions of a conductor, and not in the conductor as a whole. For 
this reason the absence of a rise of temperature—as indicated by an ordinary 
thermometer—is apparent rather than real. Perhaps Dr. Taylor will deal with this 
matter when he speaks on the physical properties of the currents. 

(2) When it is desired to treat disease by means of heat, a more important 
matter arises for discussion, namely, the relative efficiency of the currents utilized 
in short-wave treatment and those employed in diathermic treatment. Study of the 
physical properties of the first-named currents and the technique adopted in using 
them for treatment, leads to the theoretical conclusion that they are more likely to 
heat deeply-situated organs and tissues that are beyond the reach of the diathermic 
current. It has long been doubted whether the last-mentioned current is able to 
heat locally the deep-lying organs within the chest or abdomen. Certain experiments 
on the living body seem to show that the currents used in short-wave treatment 
may succeed where the diathermic current fails. Schliephake placed thermocouples 
in rubber tubes and introduced them into regions such as the cwsophagus, stomach, 
and renal pelvis. By means of a diathermic current he was able to demonstrate a 
slight rise (less than 1° C.). By means of a short-wave current he succeeded in 
obtaining rises which were two or three times as high. If similar findings can be 
obtained by other experimenters, the work of Schliephake will be of far-reaching 
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importance. It must be remembered, however, that the presence of the metal of 
the thermocouple in the field of the current may be a source of error. There may 
be undue concentration of current in the vicinity of the metal and the production of 
a rise of temperature which would not occur if the metal were absent. 

I have endeavoured, without success, to heat the interior of the pelvis by 
means of short-wave currents. Other workers have been able to procure rises of 
1° to 2°F. But when rises were obtained the subjects of some of the experiments 
felt a sensation of general heating. 1t is possible, therefore, that the intra-pelvic rise 
may have been part of a general rise. The blood may have been heated in its 
passage through the pelvic wall, the pelvic organs being heated by convection. 

The unlikelihood of obtaining a rise of temperature in deeply-situated bone by 
means of a diathermic current is apparent to most workers. The question whether 
short-wave currents are able to do so appears to have been answered in the 
affirmative by the results of certain experiments by Schliephake and other German 
workers. The limbs of animals were subjected to the action of short-wave currents, 
thermocouples being placed in certain parts. Higher temperatures were obtained in 
bone than in soft tissue. The reverse was the case when the diathermic current was 
used in control experiments. Here, again, the same comments must be made on the 
possibility of error arising from the use of thermocouples. These comments are not 
made in the spirit of destructive criticism, but before we can accept the statement 
that short-wave currents are superior to the diathermic current because they are 
able to procure deeper heating, it is necessary to indicate possible errors that may 
lead to incorrect conclusions. 

(3) The third question for discussion is the most important. Can short-wave 
treatment procure better or quicker therapeutic results than diathermic treatment ; 
and can it succeed on occasions where diathermy has failed? This question can 
correctly be answered only after a lengthy experience has been gained. Schliephake, 
the protagonist in short-wave therapy, has obtained the longest experience—one that 
extends over a period of seven years. He, in common with some other Teutonic and 
Gallic workers, maintains that the short-wave method of treatment is definitely 
superior to the older diathermic method. American workers seem to be sceptical 
in their attitude towards short-wave therapy. The opinions of those who are present 
at this meeting may be gleaned during the subsequent discussion. My own views 
are expressed in the remarks that conclude the present communication. 

The field which Schliephake has mapped out for short-wave therapy is more or 
less similar to that of diathermotherapy. But there is one exception. It will be 
remembered that diathermy has long been regarded as inadvisable in the treatment 
of acute inflammation, and even unsafe’in cases where pus is present. The same 
veto was not placed on short-wave treatment, and Schliephake has described most 
successful results in the treatment of acute infective inflammation, as seen in cases 
of carbuncle, furuncle, paronychia, &c. In the endeavour to ascertain whether 
diathermy is unsafe in the treatment of acute or purulent inflammation I have 
treated some cases of the above-mentioned diseases by the short-wave method 
and others by diathermy. 62 cases of carbuncle have been treated. In both forms 
of treatment there was rapid relief of pain; quick drainage followed, and the 
sloughs separated leaving healthy granulating surfaces. The effects of each form of 
treatment were indistinguishable and equally quick. Similar findings were obtained 
in furuncle (26 cases), paronychia (13 cases), lymphadenitis (7 cases), indolent 
septic ulcers and wounds (9 cases) and whitlow. In the treatment of very painful 
swellings, especially carbuncles and furuncles, the short-wave method has one 
peculiar advantage. The electrodes need exert no pressure against the painful part. 
They need not even make actual contact with it. For this reason it is easy to treat 
painful furuncles in the nasal vestibule or external auditory meatus. In the two 
cases of furuncle in these regions treated by myself the relief was almost 
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immediate and the subsidence of the swelling was rapid. In the treatment of nasal 
sinusitis the simplicity of the technique renders the short-wave method preferable 
the diathermic. But the results of both methods, in my experience, are 
icertain. The five cases which were treated by the short-wave method were 
on-purulent. In two, an apparent cure was effected. In the others the treatment 
was unsuccessful. 

In regard to the treatment of septic infection of bone, the following quotation 

taken from Schliephake’s ‘‘ Kurzwellentherapie”’ (Translation of second edition 
by Dr. King Brown, 1935, p. 177) :— 

“In the patients treated by me under the supervision of the surgical department of the 
Virchow Hospital, Berlin (Professor Unger), the following was the general impression: In 
erfectly fresh cases of osteomyelitis, which showed no changes by X-rays, there was 

complete remission of symptoms (fever, swelling, pain). In cases of longer standing, 
emarcation and sequestration were favoured. It is especially in cases where, owing to 
xtensive dissemination with difficulty in delimiting the foci, and where the prospects of 
operative interference are unfavourable, that the outlook is improved.” 


This report is encouraging. It creates the hope that more effective treatment 
may be given to an obstinate and long-lasting malady. My own experience in 
the short-wave treatment of this disease is only at its beginning. Five cases were 
treated. In two, the mandible was affected; in two others it was the phalangeal 
bones of a finger; in the remaining two, a part of the frontal and parietal bone 
was involved in one case and the lower end of the fibula in the other. Incisions 
had previously been made, but a discharge persisted and pain remained. In all 
these cases the effect of the short-wave treatment was relief of pain, subsidence of 
swelling, and nearly complete healing. But a slight discharge persisted, in spite of 
perseverance with the treatment. 

Schliephake lays stress on the value of short-wave treatment in cases of intra- 
thoracic suppuration, such as empyema, pulmonary abscess, and suppurating 
pneumonia. He has devoted many pages of his book to the subject. Cases are 
described and illustrated by skiagrams. Many cures seem to have been obtained. 
The writer has received no cases of intrathoracic suppuration except one of 
empyema which had been left with a persistent discharging sinus. Both diathermic 
and short-wave treatment were unsuccessful. In the treatment of other diseases 
of the lungs and bronchi my own experience also is meagre. One case of 
bronchiectasis derived benefit, the quantity of sputum being diminished to about a 
quarter. Two cases of bronchial asthma derived quite an appreciable amount of 
relief—the attacks being reduced in frequency and severity. Results of this kind 
can likewise be obtained with diathermy. In cases of angina pectoris it seems that 
short-wave treatment is more effective than diathermy. This is the experience of a 
well-known cardiologist, Dr. Wallace Jones, who has found that the new treatment 
is far more rapid in its action and more beneficial than diathermy. This also is the 
experience of French workers. 

In conclusion: Diseases which may rationally be treated by heat respond as 
well to diathermy as to short-wave treatment, provided they are superficial, or not 
far from the surface, but I believe that in the treatment of deeply-situated parts 
in the thorax or abdomen, short-wave treatment will be proved more efficacious than 
treatment by diathermy. The work of Schliephake and that of Wallace Jones, 
coupled with the finding that short-wave currents can more effectively heat the deep 
parts of non-living conductors, encourage the belief that the hope just expressed 
will be fulfilled. 


Dr. H. J. Taylor: The physical aspect.—The question of heating of tissues 
yy so-called ultra-short waves presents a different problem from that of diathermy. 
In the latter case heating takes place through a conduction current, and in the 





214 Proceedings of the Royal Society of Medicine 
Y Yy' y oO 


former case by the displacement current. With the diathermy current (frequenc 
of 500,000 to 1,000,000 per second), the current from one plate to another has ar 
infinite number of paths to traverse. It will spread throughout the body. Thus i: 
is only round the electrodes that much heating can occur. If tissues are connecte: 
in series with a conductive current, most heat will be generated in the tissue o 
highest resistance. In the case of the body this tissue happens to be the fatty 
tissue. This, in its turn, lies near the surface and therefore one cannot expect to 
heat tissue in the depths. With the use of the displacement current it is noi 
necessarily the least conductive substance which is heated most. This may easily 
be shown by experiment with a series of solutions of common salt of different 
concentrations when exposed to the high-frequency field. 

During the discharge of a condenser the electric lines of force move at right 
angles to their own direction. The increase (or decrease) of the electric field during 
the charging up (or discharge) of a condenser will be accompanied by a magnetic 
field. Since this magnetic field can only exist in association with an electric 
current, Maxwell gave the name of displacement current to this kind of motion of 
the electric lines of force. During the charging up of the condenser the increase in 
the field produces a polarization. This results in movement of the electric charges 
within the dielectric. This displacement of the moleculir charges out of their 
normal position is proportional to the force produeing it (the electric field). 
This displacement of molecular charges corresponds to an electric current (the 
dielectric polarization current). These effects become most important at the high 
frequencies corresponding to short and ultra-short waves. In these fields the 
solution whose specific resistance most nearly satisfies the equation 
K 
fe 
where P is the specific resistance of the solution in ohm em. 

€ is the dielectric constant of the solution 
f is the frequency of the appiied field. 


p= 


will be heated more than any other solution. 

Thus (a) with constant frequency and variable conductivity (variable con- 
centration) selective heating can occur since there exists a solution of a certain 
conductivity which will be heated more than others. 

(6) With constant conductivity and variable frequency, the higher the frequency 
the greater the heating (as far as present knowledge allows) i.e. there is no maximum 
with regard to frequency. In the case of the use of the condenser-field method of 
applying these high-frequency currents, the current does not spread over the whole 
body but is more or less contined to the space between the electrodes. It must be 
remembered, however, that these high frequency currents have a tendency to go to 
earth and the placing of an earthed conductor near any part of the body during 
treatment results in a high concentration of the field at that point. In the case of 
the use of the inductothermy apparatus no selective heating occurs; the greatest 
heat being generated in the most conductive, i.e. the most vascular, tissue, unless 
very high-frequency currents are used when a capacity effect comes in. Calcula- 
tions have been made to find the frequency for maximum heating for different 
organs of the body of different conductivity. Figures have been used which have 
been found by experiment at low frequencies. Since the conductivity changes with 
frequency deductions made would appear to be invalid. It must be remembered 
that normal physiological saline is the most important constituent of most tissues 
and it appears to me that at high frequencies the conductivity of tissues would 
approximate to that of this solution. It must be remembered also that so far as we 
can tell, at all frequencies fat is heated to a far higher degree than any other tissue. 

In addition to the heating effects many so-called specific effects have been 
claimed. No claimant has, however, been able to define a specific effect, and in fact 
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f the evidence for and against such effects is reviewed it is difficult to see that 
hey exist at all. Excellent reviews have been given by Krusen (1935) and Curtis, 
ickens, and Evans (1936) and from papers by these authors I intend to quote freely. 
[he specific effects claimed range over a vast field in physics and biology and it is 
ny intention to deal with a few of the most important. 

(1) Effect on tumours. It was claimed by Reiter (1933) that a H.F. field 
orresponding to a wave-length of 3°4 m. had a specific destructive effect on Jensen 
at sarcoma im vivo, and an immediate destructive action on tumour tissue 
netabolism in viti It may be noted that the end-result of this author’s in vivo 
xxperiments were very similar to those obtained by Westermark (1927) using the 
wdinary diathermy current with cooled electrodes to prevent surface damage. The 
resent author has attempted to repeat these results of Reiter but without success 
Taylor, H. J. (1935)|. Full experimental details cannot be given here. However, 

may be mentioned that other wave-lengths are equally as effective as that claimed 
by Reiter. More recently the present author's results have been confirmed by 
jurtis, W. E. et al. (1936), with malignant tissue in vitro. 

(2) Effect on bacteria. Haase, and Schliephake, (1931) claim to have killed 
staphylococci and tubercle bacilli by exposing them at body temperatures to short- 
wave radiation. Similarly Schliephake (1935) noted a marked reduction in the 
ictivity of diphtheria antitoxin under these conditions. This latter work is very 
similar to that carried out by D’Arsonval in the very early days of diathermy. Many 
authors have since disputed these results, and one is referred to the article by Krusen 
mentioned above) for fuller information. 

(3) An effect on surface tension of serum by the H.F. field not due to heat is 
claimed by Schliephake and Compere (1933). Curtis, Dickens, and Evans (1936) 
ittempted to repeat these experiments using a much more refined method of 
measuring surface tension, than the rather crude method used by the previous 
authors. They were unable to find any effect whatever, under the same conditions 
on the surface tension of serum. 

(4) Holzer (1933) has claimed that the dye pinacyanol could be decolorized 
in the H. F. field Curtis et al. (1936) have attempted to repeat this but were 
unable to do so. These authors state that Hclzer himself has not since been 
able to do so either 

(5) There are many other effects claimed which cannot be substantiated, and 
unfortunately the length of this paper precludes any but the briefest references. 
These effects include psychic effects on workers with ultra-short waves, hardening 
effects on turpentine oil, changes in viscosity and stability of colloids, effect on 
chronaxie and so on 

In a general conclusion it is a fair statement to say that the application of ultra- 
short waves has an advantage over the use of classical diathermy. It has a deeper 
heating effect. Its greatest advantage is apparent when the electrodes (in the 
condenser-field methods) are as far removed as possible from the part to be treated, in 
order to avoid the high-field concentration round the electrodes. For the production 
of general pyrexia the inductotherm method would appear to offer many advantages. 
In order to produce any effect on the body, the machine used for short-wave treat- 
ment must have a good energy output. It seems to me that the so-called low energy 
apparatus can have no effect other than a psychological one. 
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Dr. C. B. Heald mentioned the various responses to short-wave therapy that he 
had noticed in cases of sinusitis. 

In one case the responses had been good at first, but subsequent attacks were 
affected less and less by the same current. On further examination of this case a 
septic condition of the appendix was suspected, and at the operation this was 
confirmed and the almost gangrenous appendix removed, since then the sinuses 
had given no trouble. 

In other cases which were uncomplicated by septic foci, the results of short-wave 
therapy to the sinuses had been most encouraging. 

He would stress the fact that it was fundamentally a question of the true 
underlying diagnosis and not primarily of the effect of short-wave therapy. For 
example, a patient with a high uric acid and recurrent furunculosis would gain little 
or no benefit from the short-wave currents unless the high uric acid was treated 
appropriately. 

He said that in his experience which was contrary to that of Dr. Taylor, 
experiments in the laboratory did not necessarily prove the correctness of a hypothesis. 
Although he found that laboratory guidance was of very great value up to a point, 
he thought that beyond this point one was apt to be led astray clinically by too great 
reliance upon it. , 


Dr. Justina Wilson: Three years’ intensive work on ultra-short-wave therapy 
have convinced me that : (1) As a physico-therapeutic agent it is far superior to 
diathermy, doing all that diathermy can do, but more efficiently and rapidly. 
(2) It acts well in some acute conditions where diathermy fails. 

Besides the acute infective conditions, which are the very essence of ultra-short- 
wave therapy and which were first demonstrated by Schliephake, I have found it 
far superior to diathermy in three classes of conditions : (1) Gynecological work, 
especially in inflammatory tumours of the adnexa. (2) Certain non-inflammatory 
surgical conditions. (3) Some chronic conditions where diathermy is feeble or has 
failed. 

(1) Inflammatory tumours of the adnexa.—Here a difficult problem is to be faced. 
First, the situation of the adnexa. Wedged in as they are between fat and bone, and 
close to the sensitive bowel, these tiny organs would seem to get only a small 
share of the available electrical energy. Secondly, reports from Erlangen have been 
conflicting, but at last a satisfactory technique has been evolved, in spite of the 
difficulty of determining the dosage without reliable measuring instruments which 
are still on the knees of the gods and of Pitzold. 

There are two essentials for successful work here: (1) A mild, gradual dcsage, 
beginning with daily treatments of from 5 to 7 minutes, increasing in a fortnight to 
from 20 to 30 minutes. (2) Depth effect. This is the crux of the whole matter, 
and the outstanding difference between diathermy and short-wave therapy. 

Depth effect increases with skin electrode distance or air-spacing. The larger 
this is, the more homogeneous the distribution. This dependence of depth effect 
on air-spacing is a matter of spreading of the force field lines. At first the maximum 
density lies close to the electrodes, but soon there is marked dispersion, so that only 
in the axial portion of the field are the lines of force propagated in a rectilinear 
direction. Short-wave therapy has this great advantage over diathermy, that 
because of the higher frequency, air-spacing can be introduced, so that only the axial 
portion of the field is used in therapy. That alone is valuable. 

In the treatment of the pelvis this is of paramount importance. Technique is 
most important here. Very large electrodes should be used. The dielectric should 
be only glass and air. Layers of gamgee tissue, clothing, rubber and felt electrodes, 
all diminish the depth effect and cause great losses of energy. All clothing should 
be removed from the part, which should be enveloped in one layer of blanket. 
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Experiments have been made with all sorts of thermometers, as mercury, of 
course, is impossible, and the Siemens’ laboratory have only just evolved a 
thermometer of quartz and pure benzol which is satisfactory. With this thermo- 
meter it is possible to raise the vaginal or rectal temperature 1°7° to 1°9° F. with the 
pelvis in the condenser field. Best results are obtained by placing one large glass 
electrode under the patient, in a deck-chair or other convenient couch, and the other 
over the pubis. Schliephake’s internal vaginal electrode is not so good here, but 
it is very satisfactory and far superior to diathermy given with bare metal electrodes 
in the cervix in the treatment of cervical discharges of whatever nature. 

Good results can often be achieved with Siemens’ smaller machines of from 300 
to 350 watts, and with these Professor Schuhmacher of Giessen University, Frauen- 
klinik has, during the last year, treated 150 cases of inflammatory tumours of the 
adnexa, parametritis, and many other conditions, with far better results than he 
ever got with diathermy. 

Personally I prefer the ultra-pandorus with its 650 watts and greater energy, 
for with it the tissues seem to acquire greater penetrability and capacitative value. 
This is important when we are dealing with fibrous masses, or nodular tumours with 
a tendency to cyst formations with ragged irregular walls, or to dense adhesions. 
There is great paucity of blood supply in all these and the higher energy gives better 
and quicker results. In this way I have successfully treated about nine cases of 
tumours of the adnexa, most of them double tumours. 

One typical case well illustrated the results of short-wave therapy. A woman, 
aged 33, had been invalided for eighteen months because of frequent occurrences of 
inflammatory attacks of pelvic pain and high temperature, coupled with very severe 
dysmenorrhea. The only remedy proposed was total hysterectomy. On palpation, 
two tumours were found, one the size of a golf ball and one, on the other side, the 
size of a plum. The latter disappeared in six or seven treatments. The former 
took some time—nearly four months—to disappear, but from force of circumstances 
the treatment had to be an ambulant one, the patient travelling to London for it 
during the winter. She has now been working as a teacher for four months and has 
been perfectly well. 

One effect of this treatment is, of course, hyperemia, which is common to 
diathermy and short-wave therapy, but is of a very different type in the two. The 
current from the diathermy machine goes to the tissues as a current of conduction 
and as such is strictly limited by the laws of Ohm and Kirchhoff. 

In human tissues with their intricate arrangement of capacities, resistances, 
and conducting paths, it is impossible for diathermy to produce a homogeneous 
distribution of warmth. There is no getting over this disability of diathermy, but 
with increased frequency and wave-length we have completely different physical 
conditions. No longer a pure current of conduction the short and ultra-short high- 
frequency currents can adjust themselves to the complex load. In the deeper 
tissues they flow as currents of capacity, traversing bony tissues and fatty 
masses with ease, especially with high-power machines behind them, while 
distance treatment with adequate air spacing ensures a homogeneous distribution. 
Compared to Professor Schuhmacher’s, my experience is very limited, but I am 
convinced that short-wave therapy is the most efficient form of physical therapy for 
the pelvis and that it is not heat alone which activates this healing process in 
inflamed tissues and degenerate capillaries. 

(2) In the treatment of non-inflammatory injuries of bone and soft parts, I 
have found short-wave therapy better than diathermy. Few realize the immense 
value of this treatment as an adjunct to surgical treatment in fractures, dislocations, 
sprains and especially in injuries to ligaments. Here, again, the electrode-skin 
distance counts, because it gives the hyperemia which affects the circulation in the 
joint in question. Immediate treatment can be resorted to if careful technique and 
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small dosage are observed. Older injuries that have reacted poorly to diathermy 
and rest—such as large hematomata and old joint effusions—are apt to disappear 
rapidly in the condenser field. Short-wave therapy is exceptionally good if there are 
complications such as thrombophlebitis even in older patients. 

While on this subject I must emphasize the value of short-wave therapy in 
vascular diseases, even of a serious nature, such as endocarditis obliterans. I may 
quote two cases in men aged between 50 and 60 who had this condition all along 
the femoral artery, and localized pain and half-gangrenous condition of the toes. 
Both escaped amputation. 

(3) Among the chronic conditions which respond better to short-wave therapy 
than to diathermy, are: (1) Osteo-arthritis of the hip-joint in which it has given 
wonderful results even in old patients; (2) sciatica in both the acute and chronic 
forms; (3) spondylitis deformans, in which some extremely good results have been 
obtained. 

With regard to the acute inflammatory conditions in which diathermy could 
not have been used, one case of great interest occurred in the out-patient depart- 
ment of St. Mary’s Hospital—a case in which an intra-ocular steel foreign body 
had been located by X-rays. Two operations had failed to extract this, but when 
signs of sympathetic ophthalmitis, occurred in the other eye, the injured eye was 
excised at once. In spite, however, of every kind of active treatment nothing 
influenced the course of inflammation. When first seen the eye was intensely red and 
painful and the pupillary area was filled with pus. The lids were swollen and there 
was much pain and lacrimation especially in the morning. Ultra-short-wave 
therapy caused the inflammation and swelling to subside and when two treatments 
a day were given, the patient obtained a night’s rest. He attended the out-patient 
department from January to July during which time his health improved steadily 
and visibly. The tension has been maintained and there is hope that some measure 
of vision may be obtained. 


Sir Leonard Hill said that two Russian workers (1935) had found that the 
reaction of a muscle-nerve ‘preparation to a minimal effective electrical stimulus was 
increased when the preparation was placed in the ultra-short-wave field, and thought 
that this was due to a specific biological effect. Too much of an exposure to the field 
had the opposite effect and abolished excitability. His colleague, Dr. H. J. Taylor, 
considered that the effects were due to the field acting on the exciting electrode 
circuit, the energy picked up by this having a heating effect on the nerve which lay 
on the electrodes. This they had found to be the case. Not only was the minimal 
effect increased, but the nerve might be so stimulated by heat developed in the 
electrode wires that tetanus of the muscle results, followed by heat coagulation and 
death of the nerve when the energy of the field was made great enough. Sparks 
could be drawn off the electrode points, and the heating might be such that steam 
rose from the tissue resting on the electrodes. 

Similarly, in the case of the frog’s heart attached to a recording lever, when the 
electrodes placed in the field were made to touch either side of the sino-auricular 
junction the frequency of the beat increased ; finally the heart was arrested as by a 
Stannius ligature. Recovery was complete on at once irrigating the heart with 
cold Ringer’s solution, the heart again beating slowly and strongly. This effect 
could be repeated over and over again. If the heating was carried on too long the 
sino-auricular junction became coagulated and the heart remained arrested, but the 
ventricle responded to a stimulus by a single contraction. Irrigation of the nerve 
with cold Ringer’s solution, in the case of the nerve-muscle preparation, similarly 
stopped the stimulating effect of the field, showing that the effects were due to heat. 

Hill and Taylor (1936) had found that when an excised muscle-nerve preparation, 
a heart, or the ciliated epithelium of the roof of the frog’s mouth, were put in the 
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field of the ultra-short waves and kept cool, no alteration of function took place. 
When, however, the field was allowed to warm the preparations, cessation of function 
took place when they reached that temperature known to cause heat rigor. 

Similarly Dr. Taylor had shown that a tumour in the flank of rats was unaffected 
by the field of the ultra-short waves, so long as it was kept cool by blowing cold air 
on to the flank. On the other hand, the tumour was destroyed with damage of the 
overlying skin, when the temperature was allowed to rise sufficiently. There was 
no difference in these effects, whether the wave-lengths employed were 3°4 m., 6 m., 
or longer, and the results also could be obtained by ordinary diathermy. ‘There was 
therefore no evidence of any effect other than that of heat. 

Applying the electrodes of the 6 m. ultra-short-wave apparatus or the coil of the 
inductotherm to the face, on either side, they had been able to heat-up their mouth 
temperature to 102 to 103° F. while the body temperature was little affected. It 
was not possible to do this by means of hot-water bottles or ordinary diathermy. 
The ultra-short-wave apparatus or inductotherm could, therefore, be used to warm 
effectively the nasal sinuses and the mouth. 
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Dr. Albert Eidinow: All new therapeutic methods involving the use of 
physical agents must conform to the orthodox principles of physiology and 
pathology. 

Many workers in the field of short-wave therapy have tried to establish a “ new 
physiology and new pathology” in their zeal, and have been carried away by 
enthusiasm. Their discovery and their observations may be justly challenged, as 
they are incorrect and cannot be repeated by others. Dramatic cures have been 
claimed for minimal dosage and minimal stimulation. Specific action on bacteria 
and tissues has been described. Specialized heating of isolated organs has been 
claimed. All these statements are untrue. Short-wave therapy causes heating of 
the skin and tissues, the extent of heating depending upon the energy supplied and 
the normal physiological response of the irradiated tissues, i.e. blood supply, «ce. 
From a practical point of view local heating can be demonstrated by a simple 
clinical thermometer and, with greater energy absorbed, a general rise of body 
temperature, pyrexia, develop. Heat is an invaluable therapeutic agent, one of the 
oldest and best, and all workers with short-wave therapy may rest content that 
they have an agent for effective treatment by heating of tissues in a manner which 
they can scientifically and accurately control. 

A word of warning is necessary with regard to the danger of excessive heating, 
especially when electrodes are put over the abdomen. Intra-abdominal hemorrhage 
may follow the application of short-wave treatment, possibly causing death. 

Short-wave therapy, with proper precautions, is undoubtedly an excellent way 
of giving heat to the body, either locally or in the form of general pyrexia, and that 
should content the workers. No more should be asked of it. 


Dr. Kerr Russell, referring to Dr. Heald’s suggestion that it would be 
advantageous to hear from those who had had personal experience of hyperpyrexia 
treatment, said that electropyrexia treatment with ultra-short waves had been 
commenced at the National Temperance Hospital in May 1935, and since then over 
500 treatments had been given. 

Cases of locomotor ataxia, disseminated sclerosis, chorea, gonococcal arthritis, 
salpingitis, rheumatoid arthritis, intractable asthma and B. coli cystitis had been 
treated. Though improvement had followed in some cases of disseminated sclerosis, 
the results were not so striking as those obtained by Neymann. In gonococcal 
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infections and chorea, the results had been excellent. Some of the rheumatoid cases 
had shown a spectacular improvement—others had not responded. 

Dr. Eidinow had mentioned the possible dangers of inducing temperatures of 106 
and over, but it had been found that with adequate precautions, the temperature of 
106°5° which was necessary for the treatment of gonococcal infection could be 
maintained for the necessary six hours. Even temperatures of 108°6° had been 
encountered without serious effect—though it was undesirable to exceed 107°. 

Electropyrexia would certainly play an increasingly important part in the 
treatment of disease. 


° 


Dr. Bauwens said he did not agree with those speakers who saw in ultra-high 
frequency merely a convenient means of causing a rise in temperature. From his 
experience in the treatment of such conditions as sinusitis and antrum infections, 
in which excellent results were obtained with intensities which made the patient only 
just conscious of warmth, he was driven to the conclusion that other effects existed. 

He admitted that it was difficult to demonstrate beyond doubt that other reactions, 
such as defensive processes, were initiated in living tissues. However, this difficulty 
invariably existed where living tissues played the part of reagent in an experiment. 
There was little more support for the contention that what used to be called the 
“ opsonic index ’’ was raised after a mild erythema had been caused by irradiation of 
the skin by ultra-violet rays. 

In his opinion ultra-high frequency could be used in two ways and with two 
different objects in view: (1) As a substitute for diathermy when the sole purpose 
was the causing of a local or general pyrexia to accelerate existing processes. 
(2) In less massive doses, to initiate defensive reactions which might become specific 
in the presence of an antigen and which would result from a mild irritative process. 


Dr. George Graham said that he had treated five cases of G.P.I., in two of 
which the mental changes were severe. The mental condition in both these cases 
had improved greatly, and the patients had been able to return to work. In all five 
cases the cerebrospinal fluid altered its character, as the number of cells returned to 
within normal limits and the Lange gold curve became practically normal. The 
Wassermann reaction of the fluid, however, remained positive. 

He had also treated three cases of gonococcal arthritis, and the joints improved 
after the first fever treatment, and after four treatments were nearly normal. In 
two of these cases the gonococci had already disappeared from the urethra before 
the treatment was begun, but in one woman they were still present in the urethra, 
and in this case an abundant growth was still obtained after four treatments. 
Three cases of subacute infective arthritis had been treated, but although there had 
been some improvement it was not at all striking. 

Two cases of asthma were also treated. One patient required from 50 to 100 minims 
of adrenaline a day, in order to control the attacks; the immediate effect was 
striking, but the improvement did not last long. The other patient had no attacks 
after the fever treatment, but three months after leaving hospital developed broncho- 
pneumonia; this lasted, with intermissions, over six months, without any return of 
asthma. Since then he had been very well. 
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DISCUSSION ON THE PROBLEM OF EARLY 
LARYNGEAL TUBERCULOSIS 


Dr. N. Rh. Blegvad (Copenhagen): The following remarks on the diagnosis 
of incipient laryngeal tuberculosis are based upon my experiences as a laryngologist 
to the Oeresundshospital in Copenhagen and in the Boserup Sanatorium, situated 
about 25 miles from Copenhagen in a wood near the town of Roskilde. The 
Oeresundshospital is the tuberculosis hospital of the municip:lity of Copenhagen, 
which has about 600,000 inhabitants, and there are about 500 beds for patients 
with pulmonary tuberculosis. 

To the hospital are admitted :— 

(1) All patients suspected of tuberculosis. The hospital thus serves as a place 
of transition to the sanatorium of the municipality, the Boserup Sanatorium. 

(2) All tuberculous patients whose condition is so serious that it is necessary 
for them to get treatment in a hospital, and who are too ill to stay in a sanatorium. 

Hence it follows, that I have had the opportunity of observing both incipient 
and advanced cases of laryngeal tuberculosis. 

From 1916 to 1934 there have been treated in the Oeresundshospital 1,773 
patients suffering from typical laryngeal tuberculosis. In 404 cases the final result 
of the treatment is unknown, the patients having failed to appear for control, in 
spite of several requests to do so. Of the 1,369 patients, whom we have been able 
to watch continuously, 1,017 (74%) have died; 352 (26%) are alive. 

All the patients who are alive are constantly observed in the clinic, reporting 
every fortnight, or, if the laryngeal tuberculosis has healed, frum one to four times 
in the year. 

Clinically cured, 399 (29°1%), further life average, 3°97 years; improved, 139 


(102%), further life average, 1°99 years; not improved, 831 (60°7%), further life 


average, 1°13 years. 
The treatment of laryngeal tuberculosis is that inaugurated by the Finsen 
Institute, namely, universal carbon-are light baths. In the last few years I have 
moreover extensively used quartz light baths. When the patients are feverish and 
have a bad constitution the quartz light is to be preferred, being not so violent a 
treatment as the carbon-are light baths, which often tire the patients very much. 
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The results of the quartz light baths are in our experience in no way inferior to 
the results of the carbon-arc light baths. Up to 1934 we have treated 179 patients 
with laryngeal tuberculosis with universal quartz light baths. 

66 cured (37%); 37 improved (21%); 76 not improved (52%). From this we 
cannot conclude that the quartz light is better than the carbon-arc light, the figures 
being too small. 

The second part of the treatment consists in surgical procedures, which are 
always performed under the direction of the laryngeal mirror. This method is more 
lenient to the patients and moreover safer than operation by the direct method. It 
is safer to operate indirectly, because the larynx during a direct laryngoscopy is 
drawn out of shape, so that localization may be difficult. 

We commence every treatment with light baths and with orders to keep silent, 
but unfortunately it is impossible to carry out these orders in a great hospital. If 
there is no appreciable improvement within a few months, a local operation is 
undertaken, but naturally only if the condition of the patient does not contra- 
indicate surgical treatment. I will not go into further details of the different 
operations, but only mention a few figures. In the years 1922-36 there were 
performed : 401 excisions; 527 galvanocauterizations ; 40 amputations of the 
epiglottis ; 127 injections of aleohol; 49 resections of the’superior laryngeal nerve. 


THE DIAGNOSIS OF LARYNGEAL TUBERCULOSIS 


Our patients are almost all phthisical. Consequently the laryngologist is inclined 
to diagnose every affection of the larynx, which has not the aspect of an ordinary 
catarrhal affection as laryngeal tuberculosis. Naturally this is correct in the 
majority of cases, but of course a phthisical person as well as any other person 
can develop a non-tuberculous affection of the larynx. 

The common benign neoplasms on the vocal cords (fibromata, angeiomata) are 
generally easy to diagnose. I have seen several of them in phthisical patients. 
They generally appear as true neoplasms often like polyps on an otherwise normal 
vocal! cord. 

In ordinary acute catarrhal laryngitis the mucous membrane shows a diffuse 
redness. In severe cases ulcerations on the vocal cords may be found, and they 
may have the appearance of tuberculous ulcerations. I have seen many such cases, 
especially during the war, when I served in the aural clinic of the military hospital 
at Copenhagen. When a soldier on a cold winter day had been on guard, he often 
caught a severe laryngitis with-ulceration. But the ulceration in a common catarrh 
is almost always symmetrical and moreover the catarrhal affection most frequently 
appears in people who are susceptible to hoarseness every time they take cold. 
Brown Kelly in the Journal of Laryngology and Otology has given very good pictures 
of this affection, which he calls fibrinous laryngitis. 

Syphilitic mucous plaques on the vocal cords resemble the symmetrical ulcerations 
in acute laryngitis, but they are very white and prominent, and most frequently 
there are also plaques at other places, such as the mouth and pharynx. Such 
plaques leave a severe hypertrophic laryngitis, often difficult to distinguish from 
tuberculosis. Tertiary syphilis is generally much paler than tuberculosis, and it is 
painless, even if there is ulceration. Tuberculosis may also be painless, and in such 
cases the diagnosis can only be ascertained by the Wassermann test and by micro- 
scopy; but even the microscopical diagnosis may be very difficult, because giant 
cells may be found in syphilis also. In such cases we must give the patients the 
benefit of the doubt, and antisyphilitic treatment must be tried. Kérner of Rostock 
published several years ago a number of cases of laryngeal tuberculosis cured with 
mercury and potassium iodide. Critics have later, probably not without reason, 
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maintained that they were syphilitic. Korner was an old, experienced man. This 
shows how difficult the diagnosis can be 

Carcinoma of the vocal cords may in the early stage be difficult to distinguish 
from tuberculosis. As an early symptom StClair Thomson mentions impaired 
movement of the affected vocal cord. Later, when the cancer has grown large, it 
is easy to diagnose. It appears as a real tumour. The ulceration is deep, with 
punched-out edges, and necrotic, whereas the ulceration in tuberculosis is covered 
with a greyish membrane or with red granulations. 

In cases of doubt it is necessary to make a microscopical examination of an 
excised specimen, and it is fortunate that an excision can be undertaken in the 
larynx, especially on the vocal cords, without any risk. There exists in the vocal 
cords a closed lymphatic space. Therefore carcinoma of the vocal cords seldom 
causes metastasis, and for this reason the excision is free from danger. That, on 
the other hand, it may be dangerous not to make an excision, is shown by the 
following case, observed in the Oeresundshospital. A patient had been treated in one 
of the other hospitals of Copenhagen, where the diagnosis of cancer of the larynx 
was made. Laryngofissure was performed, and the growth was removed. Micro- 
scopy showed tuberculosis, and the patient was then admitted to the Oeresundshospital, 
wearing a tracheotomy-cannula. Within a short time the tuberculosis progressed 
from the interior of the larynx to the trachea, through the tracheotomy-wound, to 
the outer surface of the neck, and the patient died a little later. 

The differential diagnosis of tuberculosis, cancer, or syphilis is not the most 
important thing in patients with pulmonary tuberculosis. The main point is to 
make the diagnosis of laryngeal tuberculosis as early as possible, as the sooner the 
treatment is commenced the better are the chances of a cure. 

Let me first mention a point, which is put forward in most textbooks on 
laryngology, that phthisical patients who are susceptible to acute laryngitis are 
especially disposed to laryngeal tuberculosis. I have never seen any proof of this 
view, and I think that it is based entirely on theoretical considerations, and I am 
convinced that it is wrong. At least it is quite contrary to my personal experience. 
I have for a long time asked all patients with laryngeal tuberculosis if they have 
previously suffered from laryngitis, and almost all of them have answered that they 
have never been hoarse. They have not had an acute laryngitis. I have seen a 
laryngeal tuberculosis a few times in the early stage appear as a severe catarrhal 
laryngitis with diffuse redness and swelling, and with symmetric ulcerations on the 
vocal cords, but I am inclined to believe that the affection from the beginning has 
been tuberculosis. I have in some of these cases undertaken an excision, and 
microscopy has always disclosed tuberculosis. I think that we can take it as settled 
that the laryngeal tuberculosis at once manifests itself as tuberculosis also in cases 
which clinically have the aspect of an ordinary catarrhal laryngitis. 

In his textbook, “ Diseases of the Nose and Throat,’ Sir StClair Thomson 
rightly mentions some symptoms which give rise to suspicion of laryngeal 
tuberculosis : “ Catarrh or congestion, limited to one part of the larynx, and lasting 
some time. Thickness or congestion of one arytenoid, of one ary-epiglottic fold, or 
of one side of the epiglottis.”” As you see, all unsymmetrical affections. Further, 
“ Paresis of the muscles of adduction and tension.” 

I shall now mention some other changes which give rise to a suspicion of 
tuberculosis :— 

(1) Isolated redness of a vocal cord.—This is an old recognized symptom which, 
although not pathognomonic of tuberculosis, is highly suspicious. It may be cancer 
in an early stage, perhaps also a remnant of an acute catarrh, but if it is found in a 
phthisical patient it is generally tuberculosis. The isolated redness of one vocal! 
cord appears exactly like a catarrhal affection, but it is, from the beginning, 
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tuberculosis. Moritz Schmidt has proved this by injecting tuberculin, which caused 
a local reaction in the affected vocal cord. 

Next we may consider three affections, which I have mentioned in Acta 
Oto-laryngologica, 1926. Naturally these affections are not unknown, but it seldom 
or never happens that they are mentioned as being a symptom of incipient 
laryngeal tuberculosis. 

To examine whether such an affection of the larynx is tuberculosis or not I have 
made two different investigations :— 


(i) I collected and examined all cases where the affection in question appeared 
isolated as the only traceable pathological change of the larynx, and then I followed 
all these cases closely, to see whether in course of time they developed into a typical 
tuberculosis or not. 

(ii) I investigated whether the affection in question was found or appeared 
subsequently in patients who otherwise showed certain tuberculous affections of 
the larynx. 


(2) Swelling and redness of the vocal process. —The affection is generally 
symmetrical and probably in most cases consists in a pachydermatous thickening of 
the mucous membrane of the hindmost part of the free borders of the vocal cords 
(fig. 1), which are seen to be swollen, uneven, rough, generally red and often 
ulcerated in appearance, but when examined with the magnifying-laryngeal mirror of 





Briinings the epithelium is found intact. It closely resembles an ordinary pachy- 
dermia, but it differs from this in that there is no swelling of the interarytenoid 
region. 

This affection was found in 213 cases; in 81 of these as part of a certain 
laryngeal tuberculosis. In 132 cases it appeared as an isolated phenomenon. In 92 
of these patients a typical laryngeal tuberculosis developed later on. In 31 cases the 
course of the disease did not allow any conclusion as to whether it was tuberculosis or 
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not, and finally there were 9 cases in which the affection healed. But as all these 
patients were treated with light baths, we cannot exclude the possibility, that it 
really was tuberculosis, which healed. 

So the pachydermatous swelling and redness (possibly ulceration) of the vocal 
processes are very suspicious of tuberculosis, especially of course, when found in a 
patient with pulmonary tuberculosis. 


Swelling Swelling Red, isolated 
and redness Prolapse of the lower swelling 
of the of the ventricle surface of beneath the 
vocal process of Morgagni the vocal cords commissure 
Develops into a typical tuberculosis 92 34 60 22 
= } Disappears without an) typical sign 
= of tuberculosis ; 9 t l4 3 
Dp 
Diagnosis still uncertain : 31 10 24 8 
Combined with typical tuberculous signs 
in the larynx ; a 81 17 65 7 
213 95 163 60 
(3) Prolapse of the ventricle of Morgagni.—As often mentioned (among others 


by Dr. Jorgen Moller in his excellent paper on prolapse) this affection seldom 
consists in an eversion of the mucous membrane of the ventricle of Morgagni, but is 
a swelling of the mucous membrane of the false vocal cords or on the upper surface 
of the vocal cords. As generally known, a prolapse is a frequent occurrence in 
tuberculosis of the larynx, but I have never heard any mention of the diagnostic 
significance of the prolapse when it appears as being the only affection of the 
larynx, and this is, according to my experience, by no means unusual. The 
prolapse may appear as a long red swelling along the lateral edge of one or both of 
the vocal cords (figs, 2 and 3), or frequently as a little prominence above the foremost 
or hindmost part of the vocal cords, often combined with a swelling of the mucous 
membrane in the commissure, partly of the epiglottis and partly beneath the vocal 
cords (fig. 4). In advanced cases there is a large sausage-shaped prominence which 
more or less covers the vocal cord, clearly divided from the ventricular band (fig. 5). 
It is typical of prolapse that it disappears more or less during phonation and is most 
prominent during complete abduction of the vocal cords with calm, noiseless respira- 
tion, because the vocal cords during abduction grow thicker in cross section and thus 
press the swollen mucous membrane forward under the ventricular bands. Of 
95 patients with prolapse, this was in 47 cases a part of extensive laryngeal 
tuberculosis, in 48 cases it appeared as the only affection, and in 34 cases typical 
laryngeal tuberculosis developed later. 

Unilateral or bilateral prolapse of the ventricle of Morgagni in a patient with 
pulmonary tuberculosis is almost always a sure symptom of incipient laryngeal 
tuberculosis. 


Jobson Horne has shown that tubercle bacilli are often found in the ventricle of 
Morgagni, and probably tuberculosis often begins here, but is difficult to diagnose. 
X-ray examination is in such cases a good aid, showing that the sinus of Morgagni 
is indistinct. 

(4) Swelling of the lower surface of the vocal cords.—Only in the textbook of 
Parker and Colledge and in the work of Burger have I found mention of a 
symmetrical swelling of: the lower surface of the vocal cords as a symptom of 
incipient laryngeal tuberculosis (fig. 6). Personally I have found this affection in 163 
patients. In 65 of these cases it was a part of a typical laryngeal tuberculosis. In 
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98 it appeared as an isolated affection, and 60 of these later developed into typical 
laryngeal tuberculosis. 

Summary: A swelling of the lower surface of the vocal cords must always 
awake suspicion of incipient laryngeal tuberculosis, but is not so suspicious as a 
prolapsus of the ventricle of Morgagni or as a pachydermatous swelling of the vccal 
processes. 

(5) Swelling of the mucous membrane in the interarytenoid region.—Infiltration 
in the interarytenoid region is a frequent manifestation of laryngeal tuberculosis and 
a swelling of the mucous membrane at this place is therefore always suspicious, 
especially if it is irregular. If it is ulcerated, the diagnosis is certain. The difficulty 
consists in deciding whether there after all is a swelling of the mucous membrane. 


aes 


Fic. 6 


Let it be remembered that the mucous membrane in the interarytenoid region 
during phonation lies in folds and only becomes completely stretched during 
calm respiration. Now there are many people who find it very difficult to breathe 
calmly during laryngoscopy, and who therefore do not abduct their vocal cords fully. 
In such cases it is necessary to repeat the laryngoscopy several times, until they 
have learned to breathe calmly. Another difficulty in the examination of the inter- 
arytenoid region is, that this region lies in a vertical plane and thus is seen from the 
side during laryngoscopy, even by the direct methods (Killian, Seiffert, Haslinger). 
It helps somewhat to undertake the laryngoscopy in Killian’s position. By this 
method of examination the patient stands up with his head bent forward and the 
examiner kneels down before him. In this way the back-wall becomes more clearly 
visible. The best method is to examine with a back-wall mirror as suggested 
by the Dutch laryngologist, ter Kuile. This instrument is a little oval mirror, which 
is placed at an angle of 45° to the axis. It is fixed on a rod, which is bent as a 
larynx probe, on the lower part of which is placed a metal-plate, immediately above 
the mirror. When the larynx has been cocainized, the mirror is guided down 
between the vocal cords, the metal-plate keeping the epiglottis forward, and a clear 
image of the whole interarytenoid region is seen (figs. 7 and 8). By this method it 
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is possible to disclose ulcerations, which cannot be seen by other methods of 
examination, and the non-ulcerated irregular infiltrations are also seen clearly. It 
is sometimes difficult to introduce the little mirror through the glottis on account 
of the bent position of the mirror, and I have therefore constructed a movable 
mirror, which is placed on a laryngeal forceps. 


Ter Kuile has also constructed some side-wall mirrors. In these the little 
mirror is placed in a sloping position between the frontal and the sagittal plane, so 
that it is possible to have a full view of the lower surface of the vocal cords, the 
ventricular bands, and the ventricle of Morgagni. 

(6) A red cushion beneath the commissure.—Finally, there is an affection which 
has attracted my attention in recent years, a little red cushion beneath the 
commissure of the vocal cords, on the tracheal wall (fig. 9). This affection is often 
found as a part of a widespread tuberculosis of the larynx (27 cases altogether), but 
it may also appear as the first visible localization of a laryngeal tuberculosis 
(altogether 22 certain cases, 11 doubtful cases). 


L. S. T. Burrell: I have been asked to speak about the larynx in tuberculous 
cases in relation to the disease in the lungs. I was interested in what Dr. Blegvad 
said about simple laryngitis, because I have found that of the tuberculous 
patients (consumptives) sent to the throat department for an opinion, on account of 
hoarseness or difficulty in speaking, about one-third were returned as not tuberculous. 
That type of case always does well. On that account it has seemed to me that the 
tuberculous or consumptive patient suffers from hoarseness or even loss of voice, 
owing to some change which is not necessarily tuberculous. When these patients 
have been followed up in order to see whether, at a later stage, they developed 
tuberculous laryngitis, there has been found no greater incidence of tuberculous 
laryngitis in those who had preliminary hoarseness. 
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When I first went to Brompton Hospital I looked upon tuberculous laryngitis 
as an extremely grave condition. It is still a grave one, but I do not now consider 
that a small degree of laryngitis enhances the gravity of the outlook to such an 
extent as was formerly believed. 

Recently I have been much impressed by seeing cases of extensive laryngitis, 
even with ulceration, which made a complete recovery. I hope future speakers will 
tell us why it was that our grandfathers took such an extremely serious view of 
these cases. I have found that a tuberculous larynx responds very well to artificial 
pneumothorax. It will also respond to other collapse methods, such as thoraco- 
plasty, but it is usually pneumothorax which is induced in cases of laryngitis. 
I have frequently been asked to induce pneumothorax because of laryngitis in a 
bilateral case, in which it would not usually have been attempted, and I have been 
so impressed by the results of even partial collapse that now, when I find a patient 
with any degree of tuberculous laryngitis, unless there is a definite contra-indication, 
I try to induce artificial pneumothorax. In cases in which it is possible to 
produce complete collapse of the lung it is exceptional for the tuberculous laryngitis 
to continue. When the larynx continues to grow worse in spite of medical treatment 
for the chest, the outlook is practically hopeless. If the larynx improves there is a 
good chance that the patient will recover. 

Early diagnosis is a question for the laryngologist, not for the physician, but 
sometimes in cases of early laryngitis the question of early treatment arises. In 
this form of tuberculosis I have found that smoking is most injurious. I am loath 
to tell people not to smoke; I do not do so in ordinary cases of tuberculosis, but I 
have found so many cases of hoarseness and laryngitis heal at once when the patient 
stops smoking that I do not hesitate to urge the patient to be strong-minded enough 
to give up smoking 

It is interesting to inquire why a patient should develop tuberculous laryngitis. 
In pulmonary cases the sputum is passing over the larynx in large quantities, and 
yet one patient with advanced disease and cavitation escapes, while another with 
mild lung tuberculosis develops laryngitis, and the same can be said of enteritis. Is 
it possible, that some patients cause by coughing an injury to the larynx, so rendering 
its infection easy ? 

I find that not only such complications as laryngitis, but also enteritis, improve 
when the lung has been collapsed. Therefore if it is possible to improve the primary 
source of the trouble, that is the lungs, it is reasonable to expect improvement 
elsewhere also. One patient with laryngitis and diarrhoea, the latter supposed to 
be due to tuberculous enteritis, was thought to be quite unsuitable for the induction 
of pneumothorax, but Nature stepped in and induced pneumothorax spontaneously, 
and there ensued uninterrupted recovery of both the larynx and the intestine. 


Sir StClair Thomson: Following the lead of our distinguished visitor, I will 
limit myself to some considerations of the problem of early diagnosis. It depends 
chiefly on the trained eye of the laryngologist, with regular practice in this depart- 
ment, particularly as tuberculosis has almost vanished from our hospital clinics and 
is relatively rare in our consulting rooms. One inspection, however complete, is not 
always enough. It should be made in a well darkened room. The appearances of a 
larynx change, to some extent, from day to day and under varying conditions, such 
as recent cough, pyrexia, or fatigue, and it is important to obtain a good view of the 
interarytenoid region, the area most frequently invaded. Inspection after a period 
of silence will help to define a lesion. 

Any one-sided congestion should arouse suspicion, as also should any irregularity. 
A second separate focus also requires attention, as a malignant growth spreads only 
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from one centre. Tuberculosis often simulates pachydermia, particularly in the 
elderly. I think that the pachydermia of forty years ago is now more rarely seen, 
since its true nature in many cases is more frequently recognized. We are apt to 
forget that tuberculosis is far from being rare in the old. There is a larger 
proportion of cases of tuberculosis in people between 60 and 75, relatively to the 
number living at these ages, than there is between the ages of 20 and 30, though of 
course, as the young are more numerous, there is a far larger number of deaths. The 
young also die more quickly. In the elderly, confirmatory signs in the chest may 
be overlooked. I often think that Shakespeare’s lean and slippered pantaloon may 
have suffered from senile phthisis ; so true is it that old age is not only a disease in 
itself but is the favourite time for diseases. 

Just as old age must not put us off our guard, sois it with youth. A man aged 
26 was sent to Midhurst with a diagnosis of stridor from tuberculosis. He was 
shown at a meeting of the Section, and an alternative diagnosis was not even 
suggested. Yet, when I started on an exploratory laryngofissure, the tissues outside 
the thyroid cartilage were found to be infiltrated with extensive sub-glottic cancer. 
Intrinsic cancer beginning in the sub-glottic region is not uncommonly mistaken for 
tuberculosis when its edge reaches the vocal cords. 

A completely negative search for pulmonary tuberculosis must not mislead 
us. One such case in a vigorous policeman induced me to do a laryngofissure 
(in a case of laryngeal tuberculosis). Fortunately, the patient made a good recovery, 
with a soundly healed larynx. 

Nor must the report of a chest specialist be allowed to weigh too heavily. An 
elderly man was reported to have tuberculous trouble in both lungs. The cord 
certainly looked somewhat mouse-nibbled. But when we failed to find T.B. and 
there was no pyrexia or other confirmation, I became suspicious, and the next 
examination showed a more characteristic appearance of epithelioma with com- 
mencing paresis of the cord. lLaryngofissure confirmed this, and the patient 
survived many years without any recurrence. So also is it with syphilis. One 
case sent as tuberculosis of the larynx was seen not to be characteristic and a 
Wassermann reaction was strongly positive. The appearances did not yield to 
three months’ anti-syphilitic treatment, and a successful laryngofissure showed 
epithelioma. Again, a patient with healed pulmonary tuberculosis who develops a 
laryngeal lesion is apt to be sent back with a diagnosis of tuberculosis, and the 
lesion may then prove to be epithelioma. 

The laryngeal picture may look almost typical of tuberculosis, but the appearance 
may be misleading. A man aged 39 had suffered from fatigue and night sweats; in 
his boyhood he had had tuberculosis at the ankle-joint and walked on crutches for 
two years; one brother had died of acute tuberculosis. Signs in the chest were 
abundant, and so was the sputum. He was sent to Midhurst by a member of this 
Section with a diagnosis of tuberculosis and the picture of the larynx was almost 
typical of that disease. But tubercle bacilli were never found in the sputum, which 
contained small black bodies visible to the naked eye about the size of millet 
seeds. Under the microscope these showed Aspergillus fumigatus, a rare affection 
chiefly seen in birds. Without any other treatment than the sanatorium régime 
the larynx healed and, with the exception of the loss of the epiglottis, returned to 
normal. 

The appearances, extension, and progress of the laryngeal lesion are valuable in 
prognosis. Of 2,000 patients whom I saw in ten years and who were reported upon 
ten years later, the number then alive was just double in those with a sound larynx 
compared with those with a diseased larynx. During these years two out of every 
three patients with laryngeal tuberculosis were dead, while in those with a sound 
larynx it was the reverse: two out of every three patients were still alive. 
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Tuberculosis in the larynx is still a very serious disease. It is sad to think that out 
of about 500 such cases seen during ten years, no less than 70% of the patients were 
dead within three years of their leaving the institution. Therefore, nearly three out 
of every four patients we see, are still dcomed to death. 

Let us get some comfort from the fact that, in contrast with the dictum of Morell 
Mackenzie that he was doubtful if he had ever seen one case recover, we can now show 
a recovery of 25% or, as Dr. Blegvad has demonstrated, of 29-1%. Our chief hope 
lies in early diagnosis and, in differentiating the disease from carcinoma, there is 
less harm in regarding a lesion for a time as a sign of tuberculosis compared with the 
danger of a precipitate decision for cancer. 


F. C. Ormerod said he assumed that “early tuberculosis” meant not very 
advanced tuberculosis of the larynx, such as might be included in Group I of 
Aschoff’s classitication, tuberculous infiltration, with or without cedema. He had 


collected the notes of the cases of early tuberculosis seen at the Brompton Hospital 
in 1934, numbering 65, and had considered particularly the condition of the lungs 
in those patients. Of the 65 patients, 12 had phthisis in both lungs; 53 had 
phthisis in one lung; four had cavities in both lungs; 28 had cavities in one lung; 


50 had tubercle bacilli in the sputum, while four were free as judged by the sputum 
after eight, five, four, and two examinations (in 11 the sputum was not examined at 
Brompton); nine of the cases had infected tonsils, six had nasal obstruction. 

In these early cases of tuberculosis of the larynx, the lung disease was usually 
fairly advanced, most of these were in Groups II or III. Dr. Burrell had asked 
why, in some cases in which the sputum was teeming with bacilli tuberculous 
laryngitis did not develop, while in other cases showing no bacilli in the sputum 
there was advanced tubercular disease of the larynx. That, he (the speaker) 
suggested, was because in some cases the bacilli were borne by the blood or by the 
lymphatic stream and not by the sputum. A slight laryngeal condition did not 
necessarily mean slight disease in the chest. The progress of laryngeal disease 
tended to run parallel with that in the chest, and in a case which was going down- 
hill it was not possible to effect improvement in the larynx. A patient whose 
laryngeal condition was improving was likely to do well generally. There were 
occasional cases in which the larynx steadily improved, while the pulmonary and 
general condition deteriorated, until death occurred with an almost healed larynx, 
but these cases were exceptional. He felt that the essential treatment of tuberculous 
disease in the larynx largely devolved on the physician, but the patient must be on 
silence, and have, in appropriate cases, applications of the galvano-cautery. The 
physician and thoracic surgeon, by means of various methods of collapse therapy, 
took a great part in the treatment of tuberculous laryngitis. 

He had studied the question of early lesions and their incidence in different parts 
of the larynx. In the 65 cases the lesion was on the vocal cords in 41, i.e. on one 
cord in 20, on both cords in 21; on the ventricular bands in nine (on one band in 
seven, on both bands in two); on the arytenoid processes in two; in the inter- 
arytenoid space in nine; on the epiglottis in one, and there was paresis of the 
internal tensors in three. These proportions differed somewhat from some previously 
reported in this discussion, and that was probably because he had strictly demarcated 
his “ early cases,’’ and those did not include cases of ulceration. He wished to 
mention a type of early disease which began in the ventricle and caused a swelling 
of the ventricular band. As the ventricular mucosa itself swelled it tended to 
present at the mouth of the ventricle and a fringe of infiltrated mucous membrane 
could be seen overlapping the vocal cord. This was the explanation of many cases 
of so-called prolapse of the ventricle. Of the 41 cases of infiltration of the vocal 
cord, four patients died, eight became worse, 15 improved, 10 were transferred 
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to sanatoria with the result not known. None of the nine cases of ventricular band 
involvement died, three became worse, four improved, and two remained in statu quo. 
Of the nine cases of interarytenoid infiltration four died, four became worse, and had 
probably died by now, and only one remained in statu quo. 


Dr. Jobson Horne, speaking of his own clinical and pathological researches 
[1, 2], said that the earliest clinical evidence of laryngeal tuberculosis was not 
hoarseness but dysphonia or transient aphonia. The earliest change in the larynx 
was not acute laryngitis but pallor and impaired adduction of the vocal cords, 
leaving at times a triangular opening at the posterior third of the glottis, causing 
phonatory waste. 

In the earliest stage the laryngeal mirror would reveal on the glottic aspect of 
the interarytenoid region a crenulation, very fine, very frequent, and very significant. 

The explanation of the above was sought in the post-mortem room, in larynges 
normal in appearance to the naked eye but removed from bodies with tuberculosis 
in one or both lungs. 

These apparently normal larynges were microscoped throughout. Under the 
microscope, in the intrinsic muscles, a myositis, at times yery diffuse, was found. 
This myositis, as distinct from a tuberculous destruction of the muscles, so far as he 
knew, had not been previously described. 

It might exist without occasioning any changes that could be observed 
clinically other than the various forms of paresis of the cords. A myositis in the 
interarytenoid muscle and a deposition of tubercle in the submucosa with distension 
of the superficial epithelium explained the impaired adduction of the vocal cords 
and the resulting aphonia, and also the crenulation so frequently present in the 
interarytenoid space in quite the earliest stages of laryngeal tuberculosis, and at a 
time when the examination of the thorax might yield no positive signs [ 1, 2]. 

The possibility of pulmonary tuberculosis must always be kept in mind in all 
cases of aphonia, whether intermittent or persistent, more particularly in women. 
It must not be labelled “ functional ”’ or “ hysteria” and treated accordingly. 

If the disease progressed the further deposition of tubercle in the submucosa 
caused infiltration, tumefaction, and cedema, with departures from the normal in 
the outline or contour of the larynx, and a loss of symmetry before a breach of 
epithelium. 

“ Prolapse of the ventricle.” —This term should, he considered, always be printed 
within inverted commas. He questioned whether “ prolapse of the ventricle”’ could 
occur. If it did it was rare. What did occur was a solid tongue-shaped growth 
from the roof of the ventricle projecting between the lips of the ventricle. The roof 
of the ventricle was corrugated, and a ridge might become so large as to depend 
in the manner described. He had cut vertical sections through the ventricle 
of a larynx, demonstrating the tongue-like execrescence. An attempt to push one of 
these back into the ventricle with a probe, under the belief that it was the prolapsed 
lining, would prove the fallacy. 

Curability of laryngeal tuberculosis—Another question was why laryngeal 
tuberculosis was curable in the present day but was not curable a hundred years 
ago. He offered the following explanation : The disease in the larynx always went 
pari passu with that in the lungs. In the present day sanatorium treatment was 
available. If patients were sent to sanatoria and the lung disease arrested the 
larynx would take care of itself. 

Incidence of the disease.—A further question raised was why tuberculosis of the 
larynx occurred in some cases of phthisis and not in others. If there was a definite 
history of tuberculosis on both sides of the family, or on one side only, that fact 
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told against the patient. If a young man coming from such a stock acquired 
syphilis, and subsequently developed phthisis, the liability to laryngeal tuberculosis 
would be materially increased. 

Hence the importance and value of a carefully taken family and past medical 
history. 

Absence of the disease in childhood.—Tuberculosis of the larynx did not occur in 
childhood. However, he had microscoped the larynx of a child, aged one year, with 
typical laryngeal tuberculosis; it was the exception that proved the rule, the rule 
being that tuberculosis could not occur in the larynx unless there was some 
disintegration of the lung. In children the disease in the lungs was of the miliary 
type. In this particular case there was miliary tuberculosis of the lungs. The 
bronchial glands were much caseated and associated with a caseating gland was a 
cavity the size of a walnut close to the root of the upper lobe of the right lung. 

The cervical glands in laryngeal disease ——Lastly there was one point he would 
like to mention, as it threw light on the pathogenesis of laryngeal tuberculosis and 
also on tubereulous disease in the larynx simulating epithelioma. 

At the summer meeting of the Section in 1926 he had contributed a paper on the 
“ Réle of the lymphatics in laryngeal disease’, [3] in which he had pointed out that 
the factor determining the involvement of the adjacent lymphatic glands was whether 
the disease in the larynx was primary or secondary. In tuberculosis no matter how 
destructive the disease in the larynx, the adjacent glands were not involved as the 
disease was always secondary. Again an exception proved the rule. When the 
lungs had completely healed and cicatrized and there was a recrudescence of the 
disease in the larynx, the cervical glands were liable to become enlarged and hard 
and suggestive of epithelioma in the larynx. In one case a gland was removed first 
and as it was found to be tuberculous the larynx was spared. 

Summary.—(1) When the larynx was infected with tuberculosis the disease was 
already established in the lung. Primary tuberculosis of the larynx was negligible. 

(2) The disease in the larynx progressed pari passu with that in the lungs; 
when the disease in the larynx presented ulceration that in the lungs had advanced 
to cavitation, and vice versa, when that in the lungs had become arrested, then 
that in the larynx healed 

(3) When the disease in the lungs was confined to the pure miliary form, the 
larynx was not infected [4]. 
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Dr. Blegvad (in reply) said he agreed that in many cases the laryngeal 
tuberculosis was cured when the lung disease was cured, but that was not true of 
all. He was sure that all his colleagues had observed cases in which the laryngeal! 
tuberculosis, as proved microscopically post mortem, had healed, and yet the 
patient had died from the pulmonary tuberculosis. On the other hand, there were 
cases, but not many, where the laryngeal tuberculosis progressed, although there 
was only a small and stationary tuberculosis of the lungs. 

Why some people got the disease and others not depended on the immunity of 
the particular patient. In his own personal case, for twenty years he had been 
sitting in front of tuberculous patients, seeing some fcrty per day, and sometimes 
receiving their expectorations on his face, yet he had never had even a suspicion of 
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tuberculosis. At his hospital no nurse was engaged who had a negative von Pirquet 
reaction as such persons were very apt to take tuberculosis. 

He felt convinced that in addition to a general immunity there was a local 
immunity—in lungs, kidneys, and intestines. Not all people with abundant 
tubercle bacilli in the sputum had tuberculous laryngitis. He did not think 
tuberculosis of the larynx could be conveyed by the blood-stream. In only 17 of 
921 cases with proved tuberculosis of the larynx were there no tubercle bacilli in 
the sputum. Different sanatoria gave wide variations in the proportions of patients 
showing tubercle bacilli in the sputum. Much depended on the method and the 
degree of thoroughness of the examination. In the returns made from France—in 
which country the examinations were very thorough—the proportion was very high. 
If the sputum were injected into animals, the bacilli were found in practically all 
cases. In cases of tuberculous mastoiditis, no tubercle bacilli would be found, but 
if inoculations into animals were carried out, such as in guinea-pigs, tubercle 
bacilli would be found in the glands. 
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Comparative Medicine and its Relation to the Study of Tropical 
Medicine 


By P. H. Manson-Baur, D.S.O., M.D., F.R.C.P. 


THE corner-stone of Tropical Medicine was laid by the elucidation of the life- 
cycle of the nematode Filaria bancrofti in man. In working out the life-history, 
with which his name will for ever be associated, Manson was greatly aided by 
comparative studies on the Filaria of the dog—Dirofilaria immitis, and of similar 
parasites in the Chinese crow—Filaria corvi torquati,and the Chinese magpie— 
Filaria picemedie 

In 1870, Timothy Lewis, of the Army Medical Service, discovered a small worm 
in the blood of Indians in Calcutta, which he named Filaria sanguinis hominis. In 
1876, Manson was able to substantiate this discovery in the blood of Chinese in 
Amoy, China, but he extended it by proving that the small worm is but an embryo 
which appears in the blood-stream at night time only and disappears in the day time. 
By employing two Chinese students, one of whom worked at night only, he was 
successful in procuring infected specimens of blood and the remarkable phenomenon 
of Periodicity was first noted. It proved to be the clue which led to the discovery 
of the life-history of the Filaria through the mosquito. This was made by a process 
of deduction, because Manson noted that when filaria-containing blood was cooled 
the small filarize escaped from their sheaths and swam about vigorously —evidently 
preparatory to entering a new life-phase. The fact that the common brown 
mosquito—Culexr fatigans—fed when the embryo filaria were swarming in the blood 
led him a stage further. In December 1876, the adult, or parent filaria, had been 
discovered by Thomas Bancroft in a Chinaman in Brisbane and had been named 
Filaria bancrofti by Cobbold, the eminent veterinarian and helminthologist. The 
next step was initiated by Manson, in August 1877, when he fed mosquitoes upon 
the blood of his gardener, “ Huito”, in a specially constructed cage, afterwards 
confining the infected mosquitoes in appropriately labelled bottles till he had 
observed the full development of the larval filaris in the thoracic muscles and 
tissues. Unfortunately, the full development and the tracing of the larval filarie to 
the proboscis of the mosquito was not fully followed out, and in fact was not done 
till twenty-three years later. 

Much in the same vein and along the same lines, Manson discovered the eggs of 
the lung-fluke, Paragonimus, in the sputum of man and worked out part of its com- 
plicated life-history ; indeed, we know that a very shrewd guess at its probable 
development in the fresh-water snail, Melania tuberculata, was made in 1879-1880. 

Manson’s researches were foiled in many directions. He obtained only two 
autopsies in man by various ruses and much guile during his early days in China 
and on each occasion he made discoveries of great importance. In one he found 
ribbon-like creatures—which were at first called Ligula mansoni, but are now known 
as the larval stage of Dibothriocephalus mansoni, a cestode of the dog. In the other 
he found the adult forms of Filaria bancrofti. 

His investigations on birds and animals came to a sudden stop when the local 
Chinese found out that he was using the magpie, which is a sacred bird in China, 
tradition holding that many centuries ago the spirit of a defunct Emperor had 
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entered one of them; therefore it was possible that Manson might shoot this 
particular bird ! 

In 1894 Manson utilized the methods of comparative medicine still further by 
comparing the proven life-history of Filaria bancrofti with what he supposed, on 
analogous grounds, took place in the case of the malaria parasite. This was 
Manson’s mosquito-malaria hypothesis. The malaria parasite was discovered by 
Laveran on November 6, 1880, but up to that time its life-history was a matter of 
conjecture. Manson observed the curious changes undergone by the crescent of the 
subtertian parasite when the blood is cooled. These changes were regarded, not as 
the swan-song of the malaria parasite, as had been held, but as a stage on its 
further life-history in some hypothetical species of mosquito (afterwards proved 
to be Anopheles). In the collaboration which Manson eonducted with Ronald Ross, 
the comparative method was extensively employed. It was Manson who suggested 
employing birds, i.e. sparrows infected with Proteosoma—Plasmodium precox— 
which had a similar cycle to that of the malaria parasite and it was this organism 
which was transmitted through the mosquito—Culez—and it was by the compara- 
tive method that the transmission of the malaria parasite through the Anopheles 
was conjectured, on assumption afterwards found to be correct. 

One essential stage in this marvellous life-history was worked out in 1897 by 
MacCallum, who observed the conjugation of the male and female gametocytes of 
the blood parasite, Halteridiwm danieliewskyi—in the blood of the crow, Corvus 
americanus, the sparrow, Passer domesticus, red-winged blackbird, Agelaius 
pheniceus, and horned-owl, Bubo virginianus. Eventually this malaria story was 
completed by the despatch of Anopheles mosquitoes from Rome infected with 
malaria by Grassi and Bastianelli. These, on arrival in London, were set to bite 
two healthy Londoners, one Manson’s own son (Patrick Thurburn Manson), with 
the result that, after a period of incubation, both developed fever with benign- 
tertian parasites in their blood. 

Finally, the fact was proved that by living in a mosquito-protected house 
malaria could be prevented. This was done in three months from July to October, 
1900, when Dr. G. Carmichael Low, with Dr. L. W. Sambon and Signor Tertzi, 
lived in a specially constructed hut in the Roman Campagna and remained free 
from malaria, whilst all and sundry round them suffered severely from fever. 

These, then, are some of the stepping stones in the stream of knowledge from 
which helminthology, protozoology, entomology, tropical and comparative medicine 
have successively sprung. 


An Example of the Value of Morphology in Medico-biological 
Investigation 


By E. L. Taytor 
(Veterinary Laboratory, Ministry of Agriculture and Fisheries) 


MANY of the builders of the edifice of Comparative Medicine have been primarily 
biologists, and there is a close link between the interests of the field naturalist and 
the investigator of disease in man and animals. A good example of this is to be 
found in the series of observations which led to the discovery of the life-history of 
the liver fluke. It is more interesting because almost all of the work was carried 
out by field naturalists who had no idea of any connexion between their work and 
disease. 

This short paper deals with the contributions of several investigators towards one 
unit of medical knowledge. 

The discovery of the life-history of the liver fluke is usually attributed to Thomas, 
or to Leuckart, who published complete accounts in England and Germany 
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respectively, in 1882 and within a few weeks of one another. The history behind 
their work is not generally known, and I think that it may be interesting and 
perhaps new to many. 

Much of the story is taken from the writings of Max Braun, 1879 to 1893, and 
the only new feature to which I can lay claim is the diagrammatic method of 
presentation. It makes an excellent illustration of the continuity of the process of 
scientific discovery through small additions to previously existing knowledge, and it 
provides two instances of the value of morphology to work on the life-cycle of 
pathogenic organisms. 

The life-history of the liver fluke, as now known to us, may be briefly described 
as follows :— 

The egg which is laid by the adult fluke, situated in the bile-ducts of the liver 
of the host animal, reaches the ground along with the feces. In suitably moist 
surroundings it may hatch in the course of some three to six weeks, giving rise to 
a minute ciliated creature called the “ciliated embryo” or © miracidium”’. This 
is just visible to the naked eye and swims about very actively in the water in 
search of a suitable snail intermediate host—in this country, Limnea truncatula. 
On finding the snail the miracidium actively penetrates into it and grows into a 
“ sporocyst’’, which is a kind of sac that gives rise, from its inner lining, to “ germ 
balls”’, which ultimately develop into bodies called “ rediz”’. The redia is worm-like 
in shape and gives rise, by a further process of budding from its inner lining, to 
either a second generation of rediw, or to the next stage, called the “ cercaria”’, 
which consist of a body and a tail. The cercarie ultimately escape from the redia 
and make their way out of the snail and for a short time swim about in the water ; 
finally they throw off their tails and very rapidly, within the space of a minute or 
so, secrete a kind of cement which hardens to form a protecting capsule. Within 
this cyst they change into the stage which is infective for sheep or other final host. 











Fic. 1.—The first figures of (A) redia (?) and (B) cercari#, recorded by Swammerdam in 1752. 


This account of a wonderful life-history differs in no way from the account 
given by Thomas or Leuckart, and these two investigators are generally credited 
with having worked out the whole of the cycle. For the foundation on which their 
work was based one must, however, go back 130 years, to 1752, when the Dutch 
microscopist, Swammerdam, in the course of the dissection of a snail, observed 
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some moving objects which he referred to as “ worms”’; the drawings accompanying 
his account show, quite clearly, that the objects which he saw were, undoubtedly, 
cercarie. The adult flukes had been known for many years but this, so far as can 
be ascertained, was the first observation of any other stage in the life-cycle. 
Swammerdam’s reference to them as “ worms ”’ was, of course, only a fortunate shot 
in the dark, and the connexion with flukes was not so much as conjectured for 
some 80 years, and was not established until 130 years later. 

The next reported observation which Braun was able to trace concerning the 
life-history of trematodes was not published until 1773, more than twenty years after 
Swammerdam’s publication, when O. F. Miiller reported the finding of the small 
creatures, which he afterwards named cercaria, swimming about in water. They 
were regarded as independent animalcules and referred by various writers to the 
new genera—Cercaria and Furcocerca—and to the already existing genus Vibrio. 

In 1800 Zeder reported the first observation of the hatching of a trematode egg 
and the escape of the miracidium into the water, and in 1807 Nitzsch, while 
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watching active cercarie under the microscope, made the first observation of the 
encystment of the cercaria, which he interpreted, rather curiously, as “ an unusual 
kind of death ’’. 

In this way, the adult fluke, the egg, and the miracidium became linked together 
in one group, and the cercaria and encysted cercaria in another, but no connexion 
was suspected between the two until Bojanus, 1818, expressed the opinion, based 
on the great similarity between the morphology of the anterior part of cercariz 
and adult distomes, that there might possibly be some connexion between the two. 
Bojanus was also the first to see the redia, and the birth of cercarie therefrom. 
Von Baer, 1827, observed this more clearly and also described the development of 
cercarize from the germ balls. 

Although the possible connexion of cercariz# with flukes had been hinted, the 
cercariz were still regarded as an independent form of life by most authorities and 
were variously called “entozoa” and “‘infusoria”’, and as late as 1855 they were classi- 
fied by Diesing into nine different genera, phylogenetically independent from the flukes. 
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Fia. 3.—Figures by Nitzsch 1807 showing encapsulation of a cercaria. 
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In 1835 von Siebold made the surprising observation that the embryo which is 
contained in some miracidia bears a remarkable resemblance to the redia found in 
snails, and he wondered whether there could be any connexion between them. 

Seven years later the Norwegian investigator, Steenstrup, published an account 
of his theory of the © alternation of generations ’’’, which was to prove a valuable key 
to the elucidation of the life-histories of so many different kinds of creatures. 
Steenstrup defined his theory in the following words: “As the remarkable 
phenomenon of an animal producing an offspring, which at no time resembles its 
parent, but which, on the other band, itself brings forth a progeny which returns in 
its form and nature to the parent animal, so that the maternal animal does not meet 
with its resemblance in its own brood, but in its descendants of the second, third or 
fourth degree of generation; and this always takes place in the different animals 
which exhibit the phenomenon in a determinate generation, or with the intervention 
of a determinate number of generations.” 


figures showing the miracidium of an avian fluke with contained 
embryo resembling a redia. 


He fitted the theory to the life-history of jellyfishes and other forms of life, as 
well as to the trematodes. His application of the principle to trematodes contained 
many fallacies; for instance, the redia was regarded as a nurse of the cercariz, which 
in their turn were thought to be essential to the existence of the redia. The cercarize 
were curiously regarded as © trying to return to the snail in order to pupate because 
they had lost their tails”, and it was considered that the adult fluke of these 
particular cercarize would be found in the snail. 

Steenstrup’s idea was immediately taken up by von Siebold who, being much 
more conversant with the parasites, was able to conjecture more correctly that the 
sexually mature fluke, corresponding to any particular kind of cercaria, would be 
found in the intestines of birds and not of snails. 

The first suggestion of a definite connexion between a specific fluke and a 
specific cercaria was not made until ten years after Steenstrup’s publication, and it 
was not until thirteen years after that La Vulette, in 1855, carried out some actual 
feeding experiments and proved that certain. encysted cercariz from water snails 
develop into mature flukes in the intestines of birds. 

The last link in the chain—that between the miracidium and the water-snail— 
was soon filled in by Wagener, who, in 1857, observed the penetration of the 
miracidium and its subsequent development into a redia in the snail. 

Many publications of isolated observations and accounts of complete life-histories 
of various species of trematodes followei during the course of the next twenty 
years, but it was not until 1882 that the true intermediate host of Fasciola hepatica, 
the liver fluke, was discovered, and the complete life-history came to light. It was 
then published by Thomas in England, and Leuckart in Germany, both in 1882. 
Leuckart appears to have confused the identity of the intermediate host with 
Limnea peregra, in which an abortive development may take place. Thus, the 
greater part of the credit for that last step should rightly go to Thomas. 
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This history of 130 years of research leading ultimately to the elucidation of the 
life-history of the liver fluke illustrates in a very clear way the small steps in, and 
the continuity of the process of, scientific discovery ; also, the tendency for workers 
on the intermediate stages to be forgotten and the credit for the whole of the work 
to go to those who investigated only the final stages. It is not easy, now that the 
whole of the life-cycle is so well known, to appreciate the importance of the steps 
which linked the miracidium with the redia and the cercaria with the fluke. Both 
depended entirely upon morphology and it seems highly probable that, apart from 
this aid, a connexion between these apparently dissimilar creatures in such widely 
different environments would not have been suspected. 
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‘November 23, 1936 
Research on Gold Casting 


By W. E. HERBERT, M.R.C.S., L.R.C.P., L.D.S., and 
A. R. F. Taompson, B.D.S.Lond. 


WE should like first to refer briefly to some previous work which we published in 
the British Dental Journal for August 1934. This work was concerned mainly with 
the dimensional aspect of gold casting and with the question of surface roughness. 
A method was devised of estimating the total dimensional changes occurring in the 
casting process. Wax rods were made in a standard-sized steel mould and measured 
by means of a micrometer screw gauge. Castings were made from these rods, using 
different casting techniques, and the effect of various changes on the length of the 
finished castings was noted. The chief variations considered were the type of 
investment, the water-investment ratio, the effect of wax expansion, the temperature 
of the mould at the time of casting, and the effect of delay between investing and 
casting. It was at once obvious that an absolute relationship between the size of 
the wax pattern and the gold casting was not applicable to all inlays because of the 
factor of restraint in the wax. The type of mould which we chose produced an 
“unrestrained ’’ wax pattern, and we found that this was always from 0°2 to 0°4% 
smaller than the mould. This type is comparable to the occlusal inlay. Different 
types of cavities for gold inlays exhibit different degrees of restraint. Moreover 
owing to the geometrically complex form of even simple cavities, they offer different 
degrees of restraint in their several dimensions. Thus an M.O.D. cavity offers a 
maximum of restraint across its pulpal approximal walls and a minimum of restraint 
between its buccal and lingual occlusal walls. In order that a casting shall fit across 
the approximal dimensions there should be no dimensional change in converting the 
wax to gold, whereas in the occlusal portion, as has been shown, the casting should 
be 0-2 to 0°4% larger than the wax. Therefore, seeing that it is not possible to 
treat any part of a given inlay selectively, we must admit that any dimensional 
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change between 0 and + 0°4% must be accepted. We were able to show that an 
error of 0°2% on either side of absolute accuracy could not be detected clinically. 
This, therefore, was the amount of variation permissible. 

Using an investment consisting of silica 75% and plaster of Paris 25%, it was 
found that: (a) Without wax expansion the average over-all contraction was 0°5% 
approx. (b) With wax expansion the average over-all contraction was 0°25% approx. 
(c) Variations in mould temperature at the time of casting produced anomalous 
dimensional changes. (d) Allowing time to elapse between investing and elimination 
of the wax produced gross contractions amounting to as much as 1% in five days. 
(e) Allowing the mould to cool to room temperature after wax elimination resulted 
in an over-all contraction of approximately 2%. 

Using an investment consisting of cristobalite 75% and plaster of Paris 25%, it 
was found that all the castings were larger than their wax patterns, most of the 
measurements falling between 0 and + 0°4%, the variations between duplicate 
determinations being very small. This degree of expansion implies that cristobalite 
has a greater co-efficient of expansion than most metals. 

With regard to the question of surface roughness, the most important factor in 
obtaining the best surfaces with any particular investing material was shown to be 
the use of some form of mechanical mixing combined with a vibrating technique 
for investing. 

We were therefore satisfied that the use of an investment consisting of 75% of 
cristobalite and 25% of plaster of Paris, with a simple but definite technique for 
investing and wax elimination, could be relied upon to give consistent and good 
results, and clinical experience has shown this to be so. 

Since publishing these results we have carried out similar experiments with an 
investment which, it is claimed, will prevent tarnishing of the cast. This virtue is 
principally due to the inclusion of a small amount of metallic copper. The following 
results were obtained :— 


Number of Investment Mould Average Maximum deviation from 
castings water ratio temperature expansion average expansion 


9 27% Bright red heat 0- 266% 0-24% 


It will be seen that the expansion obtained falls within the required limits. The 
maximum deviation from the average of individual determinations is, however, 
somewhat high, and there are certain disadvantages in the use of so hot a mould. 

Surface roughness experiments showed that this investment is capable of 
reproducing minute detail if mechanically mixed. 

In the work referred to above all the castings were made with a centrifugal 
machine, and we subsequently found that both students and practitioners obtained 
imperfect casts with a cristobalite investment by the Solbrig method. We were 
therefore led to investigate the dynamics of this method of casting. The imper- 
fections occurring were gross defects such as incomplete or rounded casts, the minor 
defects of surface roughness having been avoided as previously described. 

There are two main causes for these gross defects. Firstly, the gold may fail to 
fill the mould completely; this implies that the forces impelling the gold into the 
mould are not adequate to overcome those impeding its entry. Secondly, the gold 
may fill the mould completely but the change of state contraction may not be fully 
compensated ; this implies either inadequate continuance of pressure or premature 
cooling of the sprue and button. Of these, the former is readily eradicated by 
elementary care in maintaining the seal, and the latter by having the mould space 
cool and the button heated to the maximum temperature obtainable with the gas 
air flame. 
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The impelling forces are :— 
(1) Steam pressure; (2) gravity. 
The impeding forces are :-— 
(1) Resistance to expulsion of air from the mould space ; 
(2) Surface resistance offered by investment ; 
(3) Visco sity of gold which will depend upon its temperature. 


It will be seen that the two types of error are both simultaneously reducible by 
suitable modification of all the factors except one—namely, the temperature of the 
mould space. Thus a cool mould will reduce change of state contraction by 
assuring an excess temperature in the button, whilst at the same time it may so raise 
the viscosity of the gold that it cannot be adequately forced into the mould. 

Theoretically it should be possible to reduce the temperature of the mould 
indefinitely, provided the impelling force be sufficiently increased. In practice the 
mould ae not be cooler than 300° C. because the dimensional aspect would 
thereby suffer and also because the available steam pressure would be strictly 
limited. 

The errors of the first type in the present problem are thus due to increased 
difficulty of exit of air from the mould space, engendered by the closer texture of the 
investment, or alternatively to insufficient or too slow build-up of pressure. The 
errors of the second type, viz., change of state contraction, are reduced by the 
necessity of casting into a comparatively cool mould and therefore do not 
predominate. 

With a view to improving these various factors the following investigations were 
carried out :— 

(1) The amount and rate of build-up of steam pressure. 

(2) The rate of solidification of the gold in the mould, which implies the period 
of time during which the pressure is effective. 

The mode and rate of dispersal of air from the mould space. 

At the same time as the standard phenomena were thus investigated, experiments 
were made with a view to modifying these factors advantageously. 

As a preliminary, the rate of filling the mould space was determined, with a 
view to estimating the approximate order of time interval within which it would be 
necessary to determine pressures. 


RATE OF FILLING THE MOULD SPACE 


The method adopted for this determination was as follows: Wax rods, similar 
to those used for the dimensional experiments, were invested with a short length of 
platinum wire attached to the two ends of the pattern. The wires were led through 
holes in the sides of the investment ring from which they were insulated, so that it 
was possible, after wax elimination and immediately before casting, to sink the free 
external ends of these wires into mercury cups mounted on the side of the Solbrig 
machine. The mercury cups were connected in series with an electro-magnetic 
recording device. The circuit thus obtained was therefore completed by the casting, 
and the movements of the electro-magnet were recorded by means of a pointer on a 
revolving smoked drum. A second similar circuit, which was completed by means 
of a button switch on the base of the Solbrig machine, indicated on the same drum 
the moment the seal was complete. A time-tracing with a tuning-fork was then 
recorded on the drum, so that it was possible to measure the time interval between 
the contact of the Solbrig machine and the moment of filling of the mould space. 


This proved to be of the order of zjath second (figs. 1, 2, and 3). 
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THE AMOUNT AND RATE OF BUILD-UP OF STEAM PRESSURE 


Apparatus.—The above determinations made it quite clear that any simple 
method of measuring pressure, such as the use of a pressure-gauge or a mercury 
manometer, would be far too slow for our purpose, since it was necessary to 
determine the changes occurring in the first 735th second after the contact of the 
machine. Jt was therefore necessary to consider optical methods, and the one 
eventually used was an adaptation of a method used by Mr. R. W. Fenning in the 
Engineering Department of the National Physical Laboratory for recording the 
pressures developed by the explosion of gases. In this apparatus part of the wall of 
the pressure-chamber is formed by a thin metal diaphragm, to the upper surface of 
which is attached a thin stainless steel wire which conveys the movements of the 
diaphragm to a mounted concave mirror. The latter is so disposed that light thrown 
upon it is brought to a focus on a revolving drum carrying photographic paper, and 
the movements of the spot of light arethus recorded. The chief difficulty of adapting 











this method to the Solbrig machine was that the mirror-recording device had to be 
carried on the moving arm of the machine immediately above the pressure chamber, 
and, since the movements were magnified 1,700 times, all parts of the apparatus had 
to be very rigid. 

A special Solbrig machine of very rigid construction was made for us by Roberts 
and Armstrong. The mirror recording device was incorporated immediately above 
the space for the asbestos pads, perforations being provided to allow the pressure to 
reach the under surface of the diaphragm (fig. 4). Arranged in this way, the volume 
of the pressure chamber was not materially increased. Adjustable metal stops were 
placed on the base of the machine so that one could be certain of bringing back the 
moving arm to exactly the same place each time. The arrangement of mercury 
cups, as previously described, was again included so that we could repeat the casting- 
time experiments with this apparatus. An are lamp was used as the source of 
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illumination, and this was enclosed in a light-tight box in the front of which was a 
thin sheet of copper foil with a small pin-hole. On the front of the box was 
mounted an electrically-actuated, ¢j5 per second, tuning-fork and two electro- 
magnets, each carrying pointers which would pass in front of the pin-hole (fig. 5). 
The electro-magnets were connected up as in the smoked-drum experiments, so that 
one operated when the Solbrig machine made contact, and the other when the 
casting was complete. These various interruptions at the source of illumination 
resulted in corresponding interruptions in the tracing made by the spot of light on 
the moving drum. When using a slow drum the time tracing was made by placing 
a metronome in front of the pin-hole. 

The recording drum was mounted vertically and driven at a constant speed by 
means ofan electric motor. It was enclosed in a light-tight box in front of which was a 














vertical slit which could be closed by means of a shutter. The back of the box was 
completed by a black bag so that the drum could be mounted with photographic 
paper in the dark room, and conveyed in this bag and manipulated into position 
without exposure. 

The three sections of the apparatus were arranged in the optimum position for 
obtaining an intense spot, and were firmly secured. The Solbrig machine was bolted 
to the bench and the recording apparatus mounted separately on the floor in order to 
overcome vibrations from the motor. The mirror was then adjusted with the Solbrig 
arm down upon its metal stop so that changes in pressure would cause the spot o! 
light to move up or down the vertical slit in the recording box (see figs. 6 and 7). 
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Method.—For each experiment the asbestos pads were so arranged as to make 
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ws a complete seal at the moment the Solbrig arm made contact with its metal stop. 
val The are was then adjusted and the hot investment ring placed in position with the 
) platinum wires dipping into the mercury cups. The gold was then melted and the 
a casting made in the ordinary way, the shutter of the recording box being opened just 
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before the Solbrig arm came into position and being allowed to remain open as a rule 
for one revolution of the drum. 

A calibration curve was first made by sealing an investment ring in position in 
the apparatus and pumping up pressures within it which were indicated by means 
of a mercury manometer. Pressures were increased by 10 cm. of mercury at a time, 
and the drum rotated by hand the same amount before each exposure. The 
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straight-line graph obtained showed that the movement of the mirror was directly 
proportional to increase in pressure, so that a simple scale could be made and applied 
to our subsequent curves. Calibration curves were repeated during the course of 
our experiments in order to be sure that no change had occurred (see curve 9, p. 22). 


RESULTS 

RECORDINGS ON A SLOW DRUM 

The first recordings were made with the drum rotating at a rate of two revolutions 
per minute in order that the whole of the pressure curve might beshown. The asbestos 
pad was moistened with water and the temperature of the ring varied. It was found 
that as a rule the pressure curve mounted fairly steeply to its maximum in 
approximately 8 seconds, subsequently falling to zero in one minute. The maximum 
pressures varied from 4 lb. per sq. in. to 18 lb. per sq. in., depending upon the 
temperature of the ring and the degree of wetness of the pad (see curve 7, p. 22). 

When the ring was very hot and the pad very wet the ascent of the curve was 
steeper, the excursion greater and the descent delayed (see curve 13, p. 22). 

The speed of the drum was then increased to approximately 100 revolutions per 
minute in order to record more accurately the early part of the curve. 


RECORDINGS ON A FAST DRUM 


(a) Pad moistened with water: In the preliminary experiments some difficulty 
in interpreting the curves was encountered. It was not certain which features 
were artefacts and which were pressure changes. Accordingly blank experiments 
were done with heated inlay rings in which the sprue-hole passed right through the 
investment (fig. 8). 


BLANK EXPERIMENTS ON A FAST DRUM COPIES 
CUR | aa-e 
IMPACT @F SOLBRIC ARM ON METAL STOP 











IMPACT OF DAMP ASBESTOS PAD ON HOT RING WITH SPRUE HOLE PASSING 
THROUGH THE INVESTMENT 





AS 33 EXCEPT THAT CENTRE OF ASBESTOS PAD WAS REMOVED 


Fic. 8. 


These showed: (1) The nature of the commencement of the curve (see curves 
21 and 22). (2) That unless the asbestos pad was perforated it tended to act as a 
valve and pressure was built up above it. (In all subsequent experiments the centre 
of the pad was removed; see curve 33). (3) That the datum line recording was 
accurate (see curve 35). 
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The casting curves obtained showed a gradual ascent and an excursion which 
depended upon the amount of moisture and the heat of the ring. The maximum 
pressure recorded within the first + second was 18 lb. per sq. in. (see curve 28, p. 22). 

The interruptions on these curves indicated that the length of time which 
elapsed between the contact of the Solbrig machine and the filling of the mould 
space varied from ;55 second to 75 second, and that the pressure at the 
moment of casting varied from 0 lb. to 3 Ib. per sq. in. (see curves 30, 32, p. 23). 

(b) Pad moistened with methylated spirit: In our first experiments we were 
unable to obtain a pressure curve. This is because methylated spirit does not soften 
a pad in the same way as water and therefore does not produce a complete seal. 
This difticulty was overcome by first shredding the asbestos into water and welding 
it into a mass. The water was then washed out in methylated spirit and the mass 
packed in to reform a pad. All the casting curves had a wide excursion rising to 
from 40 to 50 lb. per sq. in. within 4 second. Some had a sudden rise and fall in 
the first 755th second suggesting a small explosion, whilst in others the ascent was 
delayed for z's5th second (see curves 37, 39, 44, pp. 23, 24). 

(c) Pad moistened with methylated spirit 50% and water 50%: The curves 
obtained were very similar to those obtained using methylated spirit alone but had 
a smaller excursion (see curve 49, p. 25). 

(d) Pad moistened with carbon tetrachloride: The pads were prepared as above, 
being washed out in carbon tetrachloride after first being treated with methylated 
spirit. In most cases the pressure developed was sufficiently high to blow out the 
side of the asbestos pad and therefore satisfactory pressure curves were not 
obtained (see curve 40, p. 24). 

(e) Pad moistened with carbon tetrachloride 50% and methylated spirit 50% 
(see curves 46, 52, pp. 24, 25): The results showed considerable variation. Some good 
curves were obtained showing a steady rise and wide excursion, e.g. 52, but in most 
cases the pressure was sufficiently high to blow out the side of the asbestos as above. 

(f) Pad moistened with carbon tetrachloride 25% and methylated spirit 75% : 
(see curves 54, 57, p. 25): In these curves there is no explosive commencement but 
as a rule the rise is steady and the excursion average, except in 54, where it attains 
40 lb. per sq. in. in } second, and is approximately 30 lb. per sq. in. at the time the 
mould space is filled. 

THE FORCE OF GRAVITY 


Our only concern with the force of gravity in gold casting is the question of 
gravity casts when the ring is in a vertical position as in the Solbrig method. 
Gravity casts depend on the size of the sprue-hole, the weight of gold and its 
temperature. Experiments were made with different-sized sprue wires, passing right 
through cylinders of investment, the length of the sprue-hole being the usual length 
from the crucible-former to the mould space. The cylinders of investment were 
heated to the usual temperature for casting, and in each case 47 gr. of gold were 
melted in the crucible space and allowed to cool again without any pressure being 
applied. It was found that a sprue wire up to the size of 14 Brown and Sharp 
gauge could be used without fear of gravity casts. 


THE RATE OF SOLIDIFICATION OF THE GOLD IN THE MOULD SPACE 


The determination of the instant of solidification of the gold in the mould space 
offers considerable difficulty, both because of the short time interval and because of 
the inaccessibility of the casting. Theoretically, at the instant of solidification there 
should be sufficient change of electrical properties in the gold to permit them being 
recorded. In particular the change in thermo-electric couple E.M.F., or the electrical 
conductivity might be utilized. The inclusion of an electrically and mechanically 
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separated thermo-couple would have had grave disadvantages. Firstly because the 
mass of the thermo-couple would produce local cooling, and secondly because of the 
practical difficulty of separating the cast from the couple. 

The obvious alternative is to use the casting itself as the connecting link between 
fine wires of platinum and platinum-rhodium embedded in the extremities of the 
mould space. This device is theoretically strictly comparable to the orthodox 
thermo-couple, seeing that it is the practice in the construction of thermo-couples 
to solder the two elements with pure gold. 

The measurements of the rate of change of E.M.F. would best be accomplished 
by means of an Einthoven string galvanometer which records on moving photographic 
paper, the arrangement being similar to the electrocardiograph. Unfortunately the 
difficulty in obtaining access to this complicated apparatus forced us to consider the 
use of a moving coil galvanometer, the period of which is so long as to be comparable 
with that of the time interval we hoped to measure. 

In the method contemplated the circuit is open until the gold fills the mould 
space. This would result in oscillations of the galvanometer due to the sudden 
application of E.M.F. Seeing that each oscillation has a period of 1 second the 
method as such would be useless (see fig. 9). 


PYROMETER INDICATING TEMPERATURE 
OF COMPENSATING THERMOCOUPLE 


CASTING THERMOCOUPLE MOVING COIL MIRROR 
system GALVANOMETER 


Fic. 9. 


To avoid this difficulty a second thermo-couple was included in the circuit and 
placed in a furnace, the temperature of which was so adjusted as to produce an 
E.M.F. which balanced that produced when the casting thermo-couple was heated 
to the melting point of gold. 

Thus, at the instant before casting, the mirror is at zero because the circuit is 
open and no current flows. At the moment after casting the galvanometer is still 
at zero because the E.M.F. generated by the couples is equal and opposite. Then 
as soon as the casting commences to cool its E.M.F. diminishes, and is recorded as 
a gradually increasing deflection of the galvanometer (see curves 72, 73, 79). These 
curves do not give us a precise determination of the solidification time, but would 
indicate that solidification occurs within 1 second of the filling of the mould space. 
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THE MODE AND RATE OF DISPERSAL OF AIR FROM THE MOULD SPACE 


It is reasonably certain that the casting errors mentioned at the outset are 
mainly produced by the diminished ease of exit of air from the mould. It is probable 
that this property is inseparable from the use of cristobalite and that therefore 
improvement in this direction is unlikely. Nevertheless it was felt desirable to 
investigate the question. 

Air may escape from the mould space in four ways: (1) By escape through the 
investment. (2) By bubbling back through the sprue-hole. (3) By concentration 
against the mould walls. (4) By inclusion in the gold. 

The last two do not admit of serious consideration, but we had reason to 
consider the possibility of escape up the sprue-hole, in view of the following 
experiments. 

Attempts were made to cast, using a ring closed at one end. These, to our 
surprise, were in some cases successful. We were therefore forced to assume 
either that air had escaped up the sprue-hole or that it had been distributed in the 
mass of investment before the pressure wave could enter the investment from the 
crucible surface. If castings could be made into a mould chamber the walls of 
which were impervious to air, then the probability of escape through the sprue-hole 
would be established. Attempts were made to prove this point by casting into 
impervious moulds. We have used copper-plated wax patterns and sprues and 
closed-ended metal tubes. These experiments, are, however, so far inconclusive owing 
to the difficulty of being certain that the mould space is impervious when the gold 
is cast into it, and owing to the rapid cooling effect produced by a metal mould. 

Acting upon the supposition that air in the mould space escapes through the 
investment mass, experiments were performed to determine the capacity of 
investment to transmit air. 

Gases may pass through solids in two ways: by diffusion or through imper- 
fections of the substance, i.e. cracks, &c. Diffusion is a molecular phenomenon 
and the rate of diffusion is largely independent of the gas pressure. This method 
of escape is not of interest to us, since it is so slow and minute a process. We 
have confined our investigations to the question of the gross rate of escape of air. 

In the literature on the subject we found that little work had been done. The 
American Bureau of Standards have determined the characteristics of investment 
at room temperature. This, we felt, was not of great value, especially as cristo- 
balite has such a high co-efficient of expansion. We have attempted to determine 
the rate of air flow through the investment at the temperature usually employed 
for casting, viz. 300°C. The main obstacle to this determination is the difficulty of 
obtaining air-tight joints, the use of grease and similar substances as sealing media 
being precluded. 

In the first experiments an inlay ring with closed end and a tube leading into it 
was used, but it was found that the air pressure caused the investment to be 
extruded from the ring. This type of ring was then abandoned in favour of another 
closed-ended ring with an opening in the side. Through this opening a fine metal 
tube was introduced and an inlay pattern mounted on the end of it in the centre of 
the ring. The ring was then filled with investment, the wax eliminated in the 
ordinary way, and the temperature maintained at approximately 300°C. Air was 
then forced under constant pressure through the investment. The initial pressure 
was built up by an air pump and maintained by running water into a reservoir, so 
thatlthe amount of water run in represented the volume of air passed through the 
investment. Before entering the hot investment the wet air from the reservoir was 
passed through a drying chamber (fig. 10). 
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Using the silica plaster investment mentioned above, it was found that the 
average time required for the passage of 1,000 c.c. of air was 13 minutes whereas in 
the case of a cristobalite investment it was 31 minutes. 


SUMMARY 


(1) Cristobalite investment will produce smooth castings that are from 0 to 0-4% 
larger than the wax patterns from which they have been made. This variation and 
change is completely adequate clinically. 


(2) The use of a proprietary investment containing copper affords similar results. 


Using the Solbrig method of casting it was found that :— 


(3) The time taken for the gold to fill the mould space is of the order of 7'5 second. 

(4) The rate of solidification of the gold in the mould space is of the order of 
1 second. 

(5) When the asbestos pad is moistened with water a pressure of approximately 
12 lb. per sq. in. is developed within 8 seconds. At the moment of casting the 
pressure is never greater than 3lb. per sq. in. The pressure is at a maximum and is 
developed more rapidly when the ring is very hot and the pad is very wet. 

(6) The modifications in the pressure curves obtained by using volatile chemicals 
on the asbestos pad were as follows: High proportions of carbon tetrachloride and 
methylated spirit give wide excursions. Carbon tetrachloride gives a rapid ascent, 
methylated spirit a slow ascent, and water an ascent midway between the two with 
an excursion less than any. 


(7) The porosity of cristobalite investment at 300°C. is approximately only half 
that of silica plaster investment at the same temperature. 


CONCLUSIONS 


Only pressures which occur within the first second in the casting process are 
effective. 

The gold in the mould space can be relied upon to solidify before that in the 
crucible if a contact with the asbestos pad is prevented. 

Difficulties of casting into a cristobalite mould by this method probably result 
from the low porosity of this material. 

The maximum effective pressure obtained in the routine Solbrig method was 
20 lb. per sq. in. This may be increased to 50lb. per sq. in. by the use of volatile 
substances, of which the most promising are mixtures of carbon tetrachloride and 
methylated spirit 
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DISCUSSION ON THE PRESENT POSITION OF 
HORMONES IN OBSTETRICS AND GYNACOLOGY 


Opening Papers 


By E. C. Dopps, D.Sc., M.D. 


(Fron e Courtauld Institute, Middlesex Hospital, London.) 


THE control of the ovary, of the testis, and of the periodicity of the former's 
activity, is vested in the anterior lobe of the pituitary gland Stimulation of the 
gonadotropic hormone leads to the production of the two ovarian hormones, namely 
cestradiol and the corpus luteum hormone, progesterone. These two in turn act 
upon the uterus to produce the cyclical changes known as menstruation. The 
sonadotropic hormone also activates the pre-pubertal testis to produce testosterone, 
which in its turn will act on the external genital organs, seminal vesicles, &c., 
producing secondary sexual characteristics of the male, and rendering the male 
capable of reproductio 

The thyrotropic hormone of the anterior lobe of the pituitary gland is responsible 

- the continuous stimulation of the thyroid, which in turn produces thyroxine, 

hich, again in turn, stimulates the oxidative rate of the tissues. Removal of the 
1nterior lobe of the pituitary is followed, not only by atrophy of the genital organs, 
ut by marked atrophy of the thyroid and diminution of the production of thyroxine. 
Strange to relate, however. myxcedema is not present, and one can conclude that 
even the atrophied thyroid is capable of producing a certain amount of thyroxine. 
The injection of a suitable amount of extract of the anterior lobe will cause an 
increase in the production of thyroxine and a consequent rise in the basal metabolic 


rate 


The suprarenal gland bears a similar relationship to the anterior lobe of the 

uitary. 

The other tropic hormones have not yet passed beyond the experimental stage, 

i therefore need not concern us. 

The posterior lobe of the pituitary is known to produce two substances—oxytocin 
and yasopressin—one of which contracts the uterus, whilst the other raises the 
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blood-pressure. The present view of the pituitary in relation to the ductless gland 
is summarized in the chart given below. 
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After this brief summary of the present position in endocrinology, we must now 
select for discussion those hormones which have given practical results in actual 
use. There is one obvious essential for practical purposes, namely that the hormone 
in question can be bought on the open market in a stable and accurately standardized 
form. This limits our discussion to the clinical uses of estradiol, progesterone, 
testosterone, the gonadotropic hormone, thyroxine, adrenaline, vasopressin, oxytocin 
insulin, and parathormone. 

The use of the latter substances has been well defined, and their employment 
in obstetric and gynecological practice is more or less standardized, so that nc 
discussion here is required. There is, however, one point that I should like tc 
make, and one which, to my mind, is of great practical importance. The possibility 
of myxcedema occurring in association with gynecological conditions such as 
amenorrhcea should never be overlooked. In many cases the failure in the use o! 
cestradiol and progesterone, and the disappointing results with fat women, is ofter 
attributable to a degree of myxcedema; I have seen many cases where treatment 
with thyroid extract or thyroxine has resulted in a great increase in the sensitivity 
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o the above-mentioned hormones. It is always advisable to estimate the basal 
netabolic rate, and to restore this to normal before commencing specific treatment 
vith hormones. 

The use of cestradiol and progesterone has now become a matter of commonplace 
herapy in amenorrhma. It will be remembered that the classical work of Kaufmann 
lemonstrated that the whole of the menstrual cycle could be reproduced in 
yvariectomized human females by the administration of sufficient quantities of 
hese hormones. The question of units thus arises, and many workers are alarmed 
ry the astronomical figures quoted by investigators in this field. This is due to the 
ict that all the pioneer experimental work was done on rats and mice, and the 
nternational unit of cestradiol has been fixed at the low figure of O°ly, which is 
oughly the quantity required to bring a mouse into cestrus. Now since these 
1ormones, like other pharmacologically active substances, obey the body- weight 
laws, it naturally follows that hundreds of thousands of times the quantity required 
to produce a change in the mouse will be required to produce a similar effect in the 
1uman female. When we talk of 500,000 units the quantity is really very small, 
und it is to be hoped that in the near future mouse units, rat units, and the like, 
will disappear, and that these substances will be described in weights, e.g. milligrams. 
There is no reason why this should not be so, since all the substances mentioned 
have been accurately characterized chemically, and are, in fact, substances of 
crystalline structure whose constitution is known. 

Reference may conveniently be made at this point to the possibly dangerous 
effects of these so-called enormous doses. Workers have pointed out that these 
hormones bear a certain resemblance in chemical structure to that of the carcinogenic 
hydrocarbons, and that there may be a danger in this direction. Any suggestion 
of this nature must be most carefully considered, but before coming to any 
conclusion we must study the evidence. 

Now in the first place it can be stated definitely that wstrone and its derivatives 
have absolutely no carcinogenic activity when tested in the same way as the 
carcinogenic hydrocarbons, so that in terms of definition of carcinogenicity these 
compounds must be acquitted. With regard to the similarity of structure, the 
carcinogenic hydrocarbons are all much more saturated, and’again it must be pointed 
out that oestrone and its derivatives bear a much closer resemblance to testosterone 
than they do to the carcinogenic hydrocarbons. On the other hand, we have the 
evidence of Lacassagne, who has shown that if infantile mice be injected con- 
tinuously from the date of birth until adult life with large quantities of cestrone, 
the incidence of carcinoma mamme increases. It is stated that this occurs only in 
susceptible animals. Similarly the production of sarcomata by the injection of 
cestrone subcutaneously has been described. These experiments, however, bear no 
relationship whatsoever to the physiological employment of the hormones, and it 
uppears to me unjust to limit the action of the hormones on this account. Surely 
ne of the most potent arguments in favour of the employment of the hormones is 
the excellent results obtained in the treatment of kraurosis vulve, a condition 
which many pathologists regard as typically pre-cancerous. ; 

The cestrogenic substances on the market to-day are in the form of benzoates, 
since this esterification slows the absorption and produces a more physiological 
‘ffect. Subsequent speakers will inform us of their experiences with these compounds, 
und it is only necessary for me to state that both in the laboratory and in the clinic 
t is possible to reproduce all the female and the male sexual activities by their use. 

A great deal has been written concerning the indications for the use of these 
-ompounds, and this subject will undoubtedly be developed at a later stage in this 
liseussion. It has been advocated by some that before treatment be given, analysis 
of the excretion of hormones in the urine should be undertaken, and that the 
subsequent prescriptions should be based on the results of such analyses. In my 
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experience this has proved unsatisfactory, since there are no standard methods eithe: 
for the excretion of these hormones or for interpreting any abnormalities. A great 
deal of work must be done on the excretion of hormones in the urine of norma! 
persons before we can interpret the abnormal. I am aware that subsequent speaker: 
will almost certainly disagree with this view, but I should like to record that in my 
experience no help can be gained at the present time by an estimation of hormone 
excretion in non-pregnant patients. 

The clinical uses of the gonadotropic hormone, either in the form of urinary 
prolan, or in the form of the active ovary-stimulating substance excreted from the 
blood serum of the pregnant mare, and named “‘antex”’, have been widely advocated. 
These preparations are used to stimulate the ovary in cases of amenorrhea, 
persistent menorrhagia, and similar conditions, but it would appear from a study 
of the literature that the results obtained have not been so successful as with 
cestradiol and progesterol. I should like to ask subsequent speakers whether they 
can produce any direct evidence of stimulation of the human ovary by these 
preparations. 

It is perhaps not realized by the majority of clinicians that the sex hormones 
exist, and can in fact be bought in a form in which the activity and composition 
are absolutely constant and known. The labours of the biologists and the chemists 
have provided the clinicians with these substances, and it is impossible to ignore 
them. The days have long departed when, in a discussion of this nature, there is 
any doubt as to the activity of such preparations as cestradiol and progesterol. The 
days of so-called organotherapy, when clinicians discussed whether or not they were 
able to get any effect with an ovarian or testicular preparation, are long since past. 
If you do not get resuits with these compounds, it is your own fault and because you 
do not know how to use them. There is excuse for not knowing how to use them 
at the present time, since their introduction has been relatively recent, but there is 
no excuse for not trying. In conclusion one might prophesy that if the gynecologist 
and obstetrician are not willing to experiment in this direction, then others will 
undoubtedly arise and take advantage of the opportunities provided by the use of 
these compounds. 
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II. By H. Garpiner-Hiti, M.D. 


Professor Dodds has told us of the great advances in scientific knowledge in 
connexion with the hormones available for use in obstetrics and gynzcology. The 
practical results are obviously not as great as those on the scientific side but I am 
not sure that we are entirely justified in taking the view that they are disappointing. 
It is important to remember that endocrine therapy is essentially substitution 
therapy. Endocrine extracts do not stimulate the specific glands which secrete 
them. Perhaps we do not appreciate this in assessing the results of sex hormone 
therapy. 

I may draw an analogy with the thyroid gland and thyroid therapy in myxcedema. 
In this condition, it is generally recognized that treatment with thyroid extract is 
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essentially substitution therapy. We are not disappointed in the treatment of 
myxcedema if the patient has to continue thyroid treatment for the rest of his life. 
Occasionally, hypothyroidism may develop as a result of some temporary disturbance 
of thyroid function. In such cases, treatment with thyroid extract may relieve the 
strain on the gland and allow recovery to take place. These cases, however, are 
comparatively rare and, as a rule, do not present the fully developed syndrome of 
myxcedema. Much depends on the nature of the lesion and, if thyroid atrophy 
has occurred, permanent thyroid treatment is necessary. The same remarks apply 
to diabetes and insulin therapy. When the necessity for insulin therapy has arisen, 
it is usual to have to continue it for the rest of the patient's life. 

In assessing the value of hormone therapy in disorders of the sex glands, these 
considerations must be borne in mind. Sex hormone therapy is essentially 
substitution therapy. 

We have available for clinical use, and in sufficient potency, the ovarian 
hormones which are responsible for the uterine cycle. In a castrated woman, we 
can reproduce the changes in the uterus which normally result from the action of 
these hormones. We are not able, however, to make the uterine cycle reproduce 
itself for, although it is controlled by the ovarian hormones, the ovarian cycle is 
under the control of the anterior pituitary. The anterior pituitary is also an 
endocrine gland and the same remarks apply as regards substitution therapy. 
Although anterior pituitary extracts stimulate the ovaries, there is no evidence to 
suggest that they stimulate the anterior pituitary. We must not, therefore, expect 
too much from anterior pituitary therapy. There is, however, another consideration 
which goes some way to explain the disappointing results which have been obtained 
with commercial gonadotropic hormones. The gonadotropic substances so far avail- 
able are only anterior-pituitary-like substances and are not obtained from the 
anterior pituitary itself. All those which have been available up to the present 
have been extracted from pregnancy urine. It is generally agreed now that 
pregnancy urine gonadotropic substances are not the same as the anterior pituitary 
hormone, though the gonadotropic substances from menopause urine do appear to 
have similar effects. The pregnancy urine substances, however, have been shown 
to be incapable of producing the same effects in hypophysectomized rats. The 
pregnancy urine substances produce effects more similar to those of the 
luteinizing fraction of the anterior pituitary. They stimulate the connective tissue 
derivatives of the ovaries—the interstitial cells—and have a luteinizing effect. There 
is little evidence to show that these substances stimulate the follicles. 

(2 strin, or the follicular hormone, is responsible for the growth of the secondary 
sex characteristics and mammary glands. It is the growth hormone for the female 
genital tract and uterus. It produces in the endometrium the post-menstrual phase. 
The corpus luteum hormone, progestin, is essentially part of the mechanism of 
pregnancy. It plays an important part in the reception and nutrition of the embryo, 
sensitizes the uterus to reception of the embryo and the formation of the placenta, 
and is responsible for the secretory phase in the uterine endometrium. There is 
also evidence to suggest that corpus luteum hormone inhibits the contractility of 
the uterus, whilst cestrin stimulates it. The true anterior pituitary hormones are 
probably of two types, and it is thought that they are formed by the basophil cells. 
These hormones are generally known as the follicle-stimulating and luteinizing 
hormones. Ovulation is probably under the control of the anterior pituitary 
hormones. It is most likely due to concurrent action of the follicle-stimulating and 
luteinizing hormones and their correct balance at the correct stage of development, 
rather than to any specific hormone. It should, perhaps, be mentioned that recent 
work has shown that the anterior pituitary also produces a lactogenic hormone, 
prolactin. Whilst cestrin is responsible for the growth of the mammary glands, 
prolactin, from the anterior pituitary, stimulates milk secretion. 
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Sex hormone preparations available—As regards the clinical preparations avail- 
able, there are a number of different varieties. 

Of the oestrin preparations, there are three main types—keto-hydroxy-cestrin, 
di-hydroxy-cestrin and tri-hydroxy-cestrin. The commercial preparations—mem- 
formon, cestroform, theelin, progynon, and unden—come into the first group. 
Dimenformon, cestroform B, and progynon B fall into the second group. Theelol 
is a preparation of the third group. The preparations of corpus luteum, progestin, 
are as follows: progestin, proluton and lutren. Of gonadotropic substances, the 
following are available: antuitrin S, prolan, and pregnyl. All these preparations 
are of definite potency. 

Clinical uses of sex hormones.—The conditions in which these hormones may be 
useful are (A) general and sex development, (B) menstruation, (C) fertility, (D) 
pregnancy, (E) lactation, (F) climacteric. 

(A) General and sex development.—Here we are dealing with cases of delayed 
puberty and infantilism, the latter associated with primary amenorrhea. Clinically, 
three main types are encountered: (1) hereditary, (2) cachectic, and (3) endocrine. 
Of the latter, there are again three main types—anterior pituitary, thyroid, and 
ovarian. It is well known that thyroid infantilism responds satisfactorily to thyroid 
treatment and that, with adequate treatment from an early age, the thyroid-deficient 
child will develop sexually on normal lines. The treatment of anterior pituitary 
infantilism has been unsatisfactory, the chief reason being that the anterior pituitary 
sex hormones have not yet been available. Gonadotropic substances from pregnancy 
urine do not appear to produce any striking clinical improvement. Treatment with 
cestrin and corpus luteum hormone, in sufticient dosage and continued over a long 
period of time, does, as a rule, result in development of the breasts and in men- 
struation, but these changes remain only so long as substitution therapy is continued. 
The same observations could be made in cases of primary gonadal infantilism. 
Treatment is essentially substitution therapy and produces no permanent results. 

(B) Menstruation.—(1) Amenorrhcea (secondary): The results of treatment in 
this condition have been unsatisfactory. Clinically, secondary amenorrhea may 
result from ovarian or anterior pituitary deficiency. In many instances of 
simple secondary amenorrhcea, the condition develops as a result of shock, 
change of climate, or intercurrent disease. Secondary amenorrhcea due to 
anterior pituitary deficiency may be the result of a pituitary tumour, adenoma, 
or suprasellar cyst. In some instances, secondary amenorrhcea of ovarian 
origin may be due to a persistent corpus luteum. Other examples of secondary 
amenorrhcea could be cited as the result of adrenal cortical tumours, whilst there 
are many instances which appear to result from an excess of maleness and adrenal 
cortical hyperplasia. Secondary amenorrhea is also a symptom of thyro-toxemia. 

It is obviously essential to treat the primary condition in cases secondary to 
cachectic or other endocrine disease. In simple secondary amenorrhea, it has been 
shown that menstruation can be produced in the majority of cases by treatment 
with the ovarian hormones, cestrin and corpus luteum, in adequate dosage. There 
is very little evidence, however, to show that anything more than a temporary 
menstrual loss can be obtained. With full doses of cestrin and corpus luteum, one 
menstrual period usually occurs, but the cycle is not re-established. Strangely 
enough, better results have been obtained, in my experience, with smaller doses of 
cestrin and, some years ago, we reported a series of cases of secondary amenorrhea 
in which promising results were obtained. In a considerable number of these cases 
the cycle was re-established after cestrin treatment. It was difficult at the time to 
explain these results with such small doses. It was thought that it might be a 
trigger’ effect on the follicles, and that a sub-functioning follicle might be 
stimulated by small doses of cestrin to develop more normally. On the other hand, 
it is now recognized that cestrin does not produce any stimulating effect on the 
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ovary. An alternative possibility is a “ trigger” effect on the anterior pituitary. 
Admittedly, however, it is extremely difficult to exclude the psychological factor. 
That psychological influences play an important part in menstrual disorders there 
can be no doubt. The results obtained originally may possibly have been due to 
suggestion and the enthusiasm of the physician. On the other hand, if that is the 
explanation, it is difficult to explain why similar results should not be obtained with 
the more potent ovarian therapy which is now available. Personally I do not think 
that these results can be explained on a psychological basis, and it seems to me 
that it would be better, for the present, in treating cases of secondary amenorrhcea 
to return to the method of smaller doses. 

The treatment of amenorrhea with gonadotropic hormone has been, in my 
experience, even more unsatisfactory. 

(2) Functional bleeding (metropathia hemorrhagica): Treatment with corpus 
luteum hormone in these cases has been strongly recommended. It would appear 
to be especially valuable in younger patients about the age of puberty, rather than in 
older cases. The particular conditions which seem to be amenable to this treatment 
are those of ovarian origin in which endometrial hypertrophy results from cystic 
follicles. It has been suggested that this is due to an absence of the luteinizing 
fraction of the anterior pituitary rather than of corpus luteum itself. Dr. Jeffcoate 
will be speaking more fully on this subject, but perhaps I may point out that 
treatment with either gonadotropic hormone or corpus luteum has led to many 
successful results. If the menorrhagia is of hypothyroidic origin, especially in young 
individuals, it is often amenable to thyroid therapy. 

(3) Dysmenorrheea: It is extremely difficult to assess the results of treatment 
with hormone therapy in this condition, owing to the presence of a psychological 
factor in the majority of cases. Theoretically there are two types in which hormone 
therapy might be recommended (a) where the uterus is undeveloped and cestrin 
therapy can be used, and (b) where there is an excessive contractility and irritability 
of the uterus, in which cases corpus luteum therapy should be advised. Opinions 
seem to differ considerably as to the value of hormone therapy in both types of 
case. Further trial is necessary. 

(C) Fertility.—In sterility of endocrine origin, reference should first be made to 
those types of thyroid origin. In my experience, these are not uncommon and 
treatment with thyroid extract generally produces most satisfactory results. These 
thyroid cases, as a rule, have normal menstruation or menorrhagia. 

An anterior pituitary deficiency probably accounts for the majority of other 
cases of endocrine sterility, and they may be associated with either amenorrhea 
or anovular menstruation. Failure of ovulation is the essential underlying cause. 
Dr. Jeffcoate will no doubt mention the value of pre-menstrual curettage as a 
diagnostic measure. The results of treatment of these cases have been most 
unsatisfactory and few have been reported in which benefit has been obtained. It 
would seem that this is only what could be expected, in view of the fact that the 
anterior pituitary hormones are not available for treatment. Occasional successful 
results with gonadotropic substances from pregnancy urine appear and, in some 
instances, benefit has resulted from treatment with cestrin. In my own personal 
experience, I have not seen any successful results from either form of therapy. 

(D) Pregnancy.—The chief endocrine problem in this group is the condition of 
repeated miscarriages and abortions. Here again a number of cases are of thyroid 
origin and good results can be obtained with thyroid treatment. The underlying 
cause would appear to be poor conditioning of the endometrium due to myxcedema. 

In other cases, the underlying cause has been thought to be one of deficiency 
of corpus luteum, which might result either in undue irritability of the uterus 
or in poor conditioning of the endometrium. Good results from treatment 
with gonadotropic pregnancy urine hormone and from corpus luteum hormone have 
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been reported, and this condition does seem to be one which is essentially amenable 
to endocrine therapy. In my own experience, the treatment of these cases with 
proluton has been most satisfactory. 

(E) Lactation.—In disorders of lactation it would seem that the new hormone, 
prolactin, offers a promising field of therapy. As far as I know, commercial 
preparations of the hormone have not yet been available in this country, but Kurzrok 
in the United States has reported a series of 29 cases with failure of lactation, in 
which only four did not respond to prolactin treatment. The dosage averaged 75 
to 400 units of prolactin. 

(F) Climacteric.—Disturbances of the climacteric theoretically provide a rational 
field for cestrin therapy and it would be the general opinion, I think, that cestrin 
therapy in this condition is a valuable measure. Treatment with cestrin may be 
expected to have a beneficial effect on the vasomotor disturbances and other 
associated phenomena of the climacteric. It is admittedly extremely difficult to 
assess the results—owing, again, to the presence of psychological factors. In certain 
physical conditions associated with the climacteric, good results have also been 
obtained. I refer particularly to the condition of pruritus vulve and kraurosis. One 
of the chief difficulties in this field seems to be to find the dosage of cestrin which 
relieves the climacteric phenomena without producing a uterine loss. 


CONCLUSIONS 


If these results are reviewed, we can perhaps conclude that a promising start has 
been made in the field of endocrine therapy in obstetrics and gynecology. Both 
cestrin and corpus luteum therapy are valuable in certain conditions. Moreover, 
with cstrin and corpus luteum therapy, the changes in the uterus typical of 
menstruation can be produced though the menstrual cycle cannot be made to 
reproduce itself. Sex hormone therapy is essentially substitution therapy. It is 
known that the ovarian cycle which controls the uterine cycle is under the control of 
the anterior pituitary and true anterior pituitary extracts are not yet available. 
When they are, it seems reasonable to suppose that the field of treatment will be 
further extended, though it is important to remember that even anterior pituitary 
therapy is essentially substitution therapy. 


Dr. T. N. A. Jeffcoate: The present position with regard to hormones in 
gynecology and obstetrics can be summarized in two statements. (1) As the 
result of recent advances in endocrinology, theoretical knowledge has increased, and 
is still increasing, so rapidly that it is difficult for the mind of a mere clinician such 
as myself, to keep pace with it. (2) The practical application of endocrinology, 
namely, organotherapy, is extremely limited and, indeed, disappointing—yet never- 
theless, not without promise for the near future. 

Without wishing to be pessimistic, or to damp the proceedings in any way, I 
hope that one of the results of this meeting will be a wide realization of the serious 
limitations which beset hormone treatment in our two specialties. I express these 
sentiments because of the present-day prevalence to gloss over the failures and to 
describe in terms which, although glowing, are so general as not to bear close 
investigation, the benefits accruing from hormone treatment. Such descriptions— 
and there are many in the medical and commercial press—can only do harm to the 
cause of endocrinology by bringing it into disrepute, and, moreover, they seriously 
interfere with progress which, after all, demands a recognition of failure and a 
search for its cause. 

In emphasis of this point I wish to refer to one particular line of organotherapy, 
namely, the treatment of functional uterine hemorrhage by means of gonadotropic 
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and corpus luteum hormones. This type of therapy is now extensively practised 
and, chiefly as a result of numerous “ chatty ” publications, it is frequently regarded 
as one of the few triumphs in the field of organotherapy. Careful investigation of 
published cases, however, does not strengthen this viewpoint, and I have prepared 
a table, a study of which can lead to orly one possible conclusion, namely, that the 
treatment of functional uterine hemorrhage with gonadotropic hormone, whilst 
being helpful in some cases, is frequently useless. Progestin therapy for this 
disorder gives almost identical results and I have therefore regarded it as being 
unnecessary to burden these remarks with separate figures for that form of treatment. 


TaBLE I,—TREATMENT OF FUNCTIONAL UTERINE H2MORRHAGE WITH GONADOTROPIC HORMONES. 


1 Percentage 
Age No. of cases Cured Failures result Relapses cured 
( Under 20 22 16 1 ‘ 6 77-7 
Liverpool cases 20 - 40 49 30 ll ll 61-2 
Over 40 8 4 3 50-0 


Total 79 50 f 14 17 63-4 
Results from literature up to 510* 356 ‘ 56 Numerous 69-8 
January 1, 1936 


Total 589* 406 3 70 Numerous 68-7 


5 cases still under treatment at time of report: result unknown. 


The value of these forms of treatment may be summarized as follows :-— 


(1) In only 66% of cases is the bleeding adequately controlled. Of these, 
33% have a recurrence of symptoms within a comparatively short period of time. 

(2) The treatment is most useful in cases of puberty hemorrhage, when success 
is obtained in 80% of cases. It is least effective in patients over the age of 40 and 
indeed, organotherapy has very little place in the treatment of menopausal 
hemorrhage. 

(3) Anovular hemorrhage—as seen in metropathia hemorrhagica—shows the 
best response. 

I hope that my attitude will not be misinterpreted. I do not wish to decry the 
adoption of this treatment in these cases of hemorrhage, but merely to insist that 
the results are frequently bad and that it is essential to make a careful choice of 
patients suitable for this type of therapy. 

I pass on to one of the newer applications of cestrin therapy—the hormone 
induction of abortion or labour in those cases in which the foetus dies in utero. 
There is no question that it is impossible to terminate normal pregnancy in its 
early stages by the administration of even massive doses of wstrin. Nevertheless, in 
a preliminary paper published last year? it was shown that if a dead foetus is 
retained in utero its spontaneous expulsion can be effected by increasing uterine 
sensitivity with cestrin. 

My present technique is as follows: 40,000 international benzoate units of 
cestradiol benzoate are injected intramuscularly every eight hours. On the fifth day 
of treatment—if evacuation has not previously occurred—-an ordinary quinine and 
pituitrin induction is instituted. If the uterus is still insufficiently sensitive to 
respond, the cestrin injections are continued and quinine and pituitrin administered 
again on the eighth or ninth day. If abortion or labour does not then proceed the 
treatment is regarded as having failed. 

My results to date—including those already published, are shown in Table II. 


1 A. Leyland Robinson, M. Datnow, and T. N. A. Jeffcoate, Brit. M. J., 1935 (i). 
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TaBLE II.—INDUCTION OF LABOUR OR ABORTION WITH CESTRIN. 


Average duration Dosage used in 
No. of Successful of treatment in successful cases 
cases inductions successful cases (international units) 


Intra-uterine death of fetus f Smallest 100,000 
before 28th week. Missed - : i 140 hours > Largest 4,900,000 
abortion. Carneous mole. \ Average 2,000,000 


Intra-uterine death of fetus ;' { eer 4.sn0'on0 


after the 28th week. , 15 97 hours ( Average 1,900,000 
Total 27 22 (81 %) 

*4 of these patients received oxytocic drugs subsequent to cestrin sensitization. 

+5 of these patients received oxytocic drugs subsequent to cestrin sensitization. 

All 5 patients in whom induction failed, presented symptoms of threatened evacuation of the uterus 
—pain and hemorrhage. 


Consideration of this table permits the following conclusions :— 

(1) The treatment is successful in 80% of cases. 

(2) The estrogenic hormone frequently brings about the desired result without 
the assistance of additional uterine stimulants: this is especially true if the 
pregnancy is far advanced and the foetus has been dead for a relatively short period 
of time. 

he advantages of hormonic induction over surgical interference require no 
emphasis, and in this connexion I would point out that none of the successful 
inductions were complicated by hemorrhage, infection, or accident of any kind. 

Finally, I would draw your attention to the treatment of uterine inertia by 
means of cestrin. In spite of my opening comments I refer to this in general terms: 
this I do for a special reason. The results of any treatment for uterine inertia are 
so difficult to assess that I am naturally hesitant to form definite conclusions on a 


TaBLe III].—TREATMENT OF UTERINE INERTIA WITH CESTRIN. 
(Excluding prophylactic treatment.) 
No. of Netinite clinical Doubtful clinical No 
Type of case cases improvement improvement response 
Primary inertia (uncomplicated) 13 10 
Secondary inertia (uncomplicated) 5 3 
Primary inertia (complicated) * 12 3 
Secondary inertia (complicated) * 2 — 
Total 32 16 ll 


* These terms are used to denote those cases in which some other obstetrical 
abnormality, such as ‘‘ occipito-posterior position,’’ was also present. 


small series of cases. Nevertheless, the impression I have gained is that 50% of 
patients suffering from this serious obstetrical difficulty derive benefit from injections 
of cestrin. My present technique consists in the injection, intramuscularly, of 20,000 
international benzoate units of cestrin every hour for at least ten injections. 

I am indebted to my colleagues in Liverpool for permission to record the results 
of these forms of treatment on patients under their care. 


Mr. T. N. MacGregor: The large group of post-menopausal conditions, such 
as kraurosis vulve, leukoplakia vulve, and the menopausal syndrome of hot flushes, 
irritability, and insomnia, has responded favourably to administration of the cestrogenic 
hormones. In such cases it is presumed that cessation of ovarian function has 
resulted in these disorders ; therefore a substitution therapy with ovarian prepara- 
tions is reasonable. The smaller group of early pregnancy disorders, particularly 
threatened and repeated miscarriage, can now be treated more confidently since 
supplies of corpus luteum preparations are available. 
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In the greater group of endocrine dysfunction which occurs during the repro- 
ductive period of life, endocrine therapy has not met with the success which was 
at first anticipated 

The puberty hemorrhages and irregular uterine bleeding, particularly metropathia 
hemorrhagica, occurring during the period of reproductive life, are conditions of 
great interest. In this field hormone therapy should be most successful. Success 
depends on a careful evaluation of the clinical findings, including microscopic 
examination of the uterine endometrium and measurement of the length of the 
utero-cervical canal. It will be found that in some cases the bleeding is due to early 
failure of follicular ripening, resulting from an anterior pituitary hypofunction. The 
diagnosis in such cases is based on the finding of resting endometrium on uterine 
curettage. In other cases hemorrhages are due to failure of full uterine development, 
and, lastly, there is a group of cases in which prolonged cestrin stimulation of the 
endometrium leads to hyperplasia resulting in irregular bleeding. 

In the first group, that is, where there is an early failure of follicular ripening, 
anterior pituitary therapy is indicated, to bring about full development of the 
follicles, ovulation, and corpus luteum formation. In the second group, where there 
is under-development of the uterus, cestrogenic therapy promotes full growth of the 
uterus and enables it to react fully to the ovarian stimulation. Lastly, where the 
condition of metropathia hewmorrhagica is fully established, corpus luteum therapy 
probably meets with best results. A small percentage of cases of intractable uterine 
bleeding reacts favourably to curettage alone; formerly many were treated by small 
doses of radium and, as a last resort, by hysterectomy. In this field hormone 
therapy has changed the outlook and has restored to many full menstrual 
function. 

Amenorrheea also is a condition which requires a careful investigation into the 
etiological factors producing the hormonal imbalance. When there is a definite 
history of a psychological stimulus no treatment is necessary, unless the patient is 
worried about the cessation of menstruation. In the large group in which there is 
no history of such a stimulus, after the exclusion of general systemic disturbances 
and gross pathological lesions, repeated hormone analyses, considered in conjunction 
with a detailed examination of the reproductive tract, furnish a basis for successful 
therapy. Investigations which I have carried out along these lines indicate that 
there is in a few cases a hyperfunction of the anterior pituitary but, in the majority 
of cases, there is present a hypofunction. The cause of the pituitary dysfunction 
is difficult to ascertain, but that it is associated with an imbalance of the autonomic 
nervous system seems probable. The important deduction to be made in such cases 
is that the ovarian and uterine conditions are merely a reflection of the anterior 
pituitary function. For this reason I believe that the cestrogenic hormones play 
only a subsidiary role in the treatment of amenorrhca, and are indicated 
chiefly in cases displaying a hyperfunction. I treat such cases by the administration 
of 5 mgm. of cestradiol benzoate twice weekly, until five injections have been given. 
The course is repeated after an interval of ten days, and the treatment continued 
for three months after the commencement of bleeding, giving it during the first half 
of each cycle. As an example, I quote one case—that of a woman, aged 32, who 
had menstruated twice during her life, and who showed, on examination, a uterus, 
14 inches in length. Urine analysis, repeated on four occasions at weekly intervals, 
showed a high excretion of the gonadotropic hormone but no evidence of excretion 
of cestrin. On the therapy I have indicated this patient has had six periods at regular 
intervals, the last two being without treatment. 

Where there is a marked hypoplasia of the uterus as a result of prolonged 
anterior pituitary hypofunction, I give cestrogenic therapy primarily, to build up the 
uterus to normal size and, thereafter, anterior pituitary preparations. When the 
uterus is of normal size and the only abnormal finding on urine analysis is hypo- 
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been reported, and this condition does seem to be one which is essentially amenable 
to endocrine therapy. In my own experience, the treatment of these cases with 
proluton has been most satisfactory. 

(E) Lactation.—In disorders of lactation it would seem that the new hormone, 
prolactin, offers a promising field of therapy. As far as I know, commercial 
preparations of the hormone have not yet been available in this country, but Kurzrok 
in the United States has reported a series of 29 cases with failure of lactation, in 
which only four did not respond to prolactin treatment. The dosage averaged 75 
to 400 units of prolactin. 

(F) Climacteric.—Disturbances of the climacteric theoretically provide a rational 
field for cestrin therapy and it would be the general opinion, I think, that cestrin 
therapy in this condition is a valuable measure. Treatment with cestrin may be 
expected to have a beneficial effect on the vasomotor disturbances and other 
associated phenomena of the climacteric. It is admittedly extremely difficult to 
assess the results—owing, again, to the presence of psychological factors. In certain 
physical conditions associated with the climacteric, good results have also been 
obtained. I refer particularly to the condition of pruritus vulve and kraurosis. One 
of the chief difficulties in this field seems to be to find the dosage of cestrin which 
relieves the climacteric phenomena without producing a uterine loss. 


CONCLUSIONS 

If these results are reviewed, we can perhaps conclude that a promising start has 
been made in the field of endocrine therapy in obstetrics and gynecology. Both 
cestrin and corpus luteum therapy are valuable in certain conditions. Moreover, 
with qstrin and corpus luteum therapy, the changes in the uterus typical of 
menstruation can be produced though the menstrual cycle cannot be made to 
reproduce itself. Sex hormone therapy is essentially substitution therapy. It is 
known that the ovarian cycle which controls the uterine cycle is under the control of 
the anterior pituitary and true anterior pituitary extracts are not yet available. 
When they are, it seems reasonable to suppose that the field of treatment will be 
further extended, though it is important to remember that even anterior pituitary 
therapy is essentially substitution therapy. 


Dr. T. N. A. Jeffcoate: The present position with regard to hormones in 
gynecology and obstetrics can be summarized in two statements. (1) As the 
result of recent advances in endocrinology, theoretical knowledge has increased, and 
is still increasing, so rapidly that it is difficult for the mind of a mere clinician such 
as myself, to keep pace with it. (2) The practical application of endocrinology, 
namely, organotherapy, is extremely limited and, indeed, disappointing—yet never- 
theless, not without promise for the near future. 

Without wishing to be pessimistic, or to damp the proceedings in any way, I 
hope that one of the results of this meeting will be a wide realization of the serious 
limitations which beset hormone treatment in our two specialties. I express these 
sentiments because of the present-day prevalence to gloss over the failures and to 
describe in terms which, although glowing, are so general as not to bear close 
investigation, the benefits accruing from hormone treatment. Such descriptions— 
and there are many in the medical and commercial press—can only do harm to the 
cause of endocrinology by bringing it into disrepute, and, moreover, they seriously 
interfere with progress which, after all, demands a recognition of failure and a 
search for its cause. 

In emphasis of this point I wish to refer to one particular line of organotherapy, 
namely, the treatment of functional uterine hemorrhage by means of gonadotropic 
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and corpus luteum hormones. This type of therapy is now extensively practised 
and, chiefly as a result of numerous “ chatty ” publications, it is frequently regarded 
as one of the few triumphs in the field of organotherapy. Careful investigation of 
published cases, however, does not strengthen this viewpoint, and I have prepared 
a table, a study of which can lead to only one possible conclusion, namely, that the 
treatment of functional uterine hemorrhage with gonadotropic hormone, whilst 
being helpful in some cases, is frequently useless. Progestin therapy for this 
disorder gives almost identical results and I have therefore regarded it as being 
unnecessary to burden these remarks with separate figures for that form of treatment. 


TaBLE I.—TREATMENT OF FUNCTIONAL UTERINE H®MORRHAGE WITH GONADOTROPIC HORMONES. 


Doubtful Percentage 
Age No. of cases Cured Failures result Relapses cured 


( Under 20 22 16 1 5 6 77-7 
Liverpool cases 20 - 40 49 30 ll 8 11 61-2 
{ Over 40 8 3 1 50-0 


4 
Total 79 50 15 14 17 63-4 


Results from literature up to 510* 356 93 Numerous 69-8 
January 1, 1936 


Total 589* 406 108 70 Numerous 68-7 


5 cases still under treatment at time of report: result unknown. 


The value of these forms of treatment may be summarized as follows :— 


(1) In only 66% of cases is the bleeding adequately controlled. Of these, 
33% have a recurrence of symptoms within a comparatively short period of time. 

(2) The treatment is most useful in cases of puberty haemorrhage, when success 
is obtained in 80% of cases. It is least effective in patients over the age of 40 and 
indeed, organotherapy has very little place in the treatment of menopausal 
hemorrhage. 

(3) Anovular hemorrhage—as seen in metropathia hawmorrhagica—shows the 
best response. 

I hope that my attitude will not be misinterpreted. I do not wish to decry the 
adoption of this treatment in these cases of hemorrhage, but merely to insist that 
the results are frequently bad and that it is essential to make a careful choice of 
patients suitable for this type of therapy. 

I pass on to one of the newer applications of w@strin therapy—the hormone 
induction of abortion or labour in those cases in which the foetus dies in utero. 
There is no question that it is impossible to terminate normal pregnancy in its 
early stages by the administration of even massive doses of cestrin. Nevertheless, in 
a preliminary paper published last year? it was shown that if a dead foetus is 
retained in utero its spontaneous expulsion can be effected by increasing uterine 
sensitivity with oestrin. 

My present technique is as follows: 40,000 international benzoate units of 
cestradiol benzoate are injected intramuscularly every eight hours. On the fifth day 
of treatment—if evacuation has not previously occurred—an ordinary quinine and 
pituitrin induction is instituted. If the uterus is still insufficiently sensitive to 
respond, the cestrin injections are continued and quinine and pituitrin administered 
again on the eighth or ninth day. If abortion or labour does not then proceed the 
treatment is regarded as having failed. 

My results to date—including those already published, are shown in Table II. 


1 A, Leyland Robinson, M. Datnow, and T. N. A. Jeffcoate, Brit. M. J., 1935 (i). 
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TABLE II.—INDUCTION OF LABOUR OR ABORTION WITH CESTRIN. 


Average duration Dosage used in 

No. of Successful of treatment in successful cases 
cases inductions successful cases (international units) 
Intra-uterine death of foetus ( Smallest 100,000 
before 28th week. Missed 12 7° 140 hours > Largest 4,900,000 
abortion. Carneous mole. \ Average 2,000,000 
{ Smallest 40,000 
15 15+ 97 hours Largest 4,200,000 
( Average 1,900,000 


Intra-uterine death of foetus 
after the 28th week. , Se pees 

Total 27 22 (81 %) 

*4 of these patients received oxytocic drugs subsequent to cestrin sensitization. 

t5 of these patients received oxytocic drugs subsequent to cestrin sensitization. 


All 5 patients in whom induction failed, presented symptoms of threatened evacuation of the uterus 
—pain and hemorrhage. 


Consideration of this table permits the following conclusions :— 

(1) The treatment is successful in 80% of cases. 

(2) The cestrogenic hormone frequently brings about the desired result without 
the assistance of additional uterine stimulants: this is especially true if the 
pregnancy is far advanced and the foetus has been dead for a relatively short period 
of time. 

The advantages of hormonic induction over surgical interference require no 
emphasis, and in this connexion I would point out that none of the successful 
inductions were complicated by hemorrhage, infection, or accident of any kind. 

Finally, I would draw your attention to the treatment of uterine inertia by 
means of cstrin. In spite of my opening comments I refer to this in general terms: 
this I do for a special reason. The results of any treatment for uterine inertia are 
so difficult to assess that I am naturally hesitant to form definite conclusions on a 


TABLE IIJ].—TREATMENT OF UTERINE INERTIA WITH (ESTRIN, 
(Excluding prophylactic treatment.) 
No. of Definite clinical Doubtful clinical No 
Type of case cases improvement improvement response 
Primary inertia (uncomplicated) 13 10 


Secondary inertia (uncomplicated) 5 3 
Primary inertia (complicated) * 12 3 
Secondary inertia (complicated) * 2 — 

Total 32 16 11 


* These terms are used to denote those cases in which some other obstetrical 
abnormality, such as ‘‘ occipito-posterior position,’’ was also present. 


small series of cases. Nevertheless, the impression I have gained is that 50% of 
patients suffering from this serious obstetrical difficulty derive benefit from injections 
of cestrin. My present technique consists in the injection, intramuscularly, of 20,000 
international benzoate units of cestrin every hour for at least ten injections. 

I am indebted to my colleagues in Liverpool for permission to record the results 
of these forms of treatment on patients under their care. 


Mr. T. N. MacGregor: The large group of post-menopausal conditions, such 
as kraurosis vulve, leukoplakia vulva, and the menopausal syndrome of hot flushes, 
irritability, and insomnia, has responded favourably to administration of the cestrogenic 
hormones. In such cases it is presumed that cessation of ovarian function has 
resulted in these disorders ; therefore a substitution therapy with ovarian prepara- 
tions is reasonable. The smaller group of early pregnancy disorders, particularly 
threatened and repeated miscarriage, can now be treated more confidently since 
supplies of corpus luteum preparations are available. 
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In the greater group of endocrine dysfunction which occurs during the repro- 
ductive period of life, endocrine therapy has not met with the success which was 
at first anticipated. 

The puberty haemorrhages and irregular uterine bleeding, particularly metropathia 
hemorrhagica, occurring during the period of reproductive life, are conditions of 
great interest. In this field hormone therapy should be most successful. Success 
depends on a careful evaluation of the clinical findings, including microscopic 
examination of the uterine endometrium and measurement of the length of the 
utero-cervical canal. It will be found that in some cases the bleeding is due to early 
failure of follicular ripening, resulting from an anterior pituitary hypofunction. The 
diagnosis in such cases is based on the finding of resting endometrium on uterine 
curettage. In other cases hemorrhages are due to failure of full uterine development, 
and, lastly, there is a group of cases in which prolonged wstrin stimulation of the 
endometrium leads to hyperplasia resulting in irregular bleeding. 

In the first group, that is, where there is an early failure of follicular ripening, 
anterior pituitary therapy is indicated, to bring about full development of the 
follicles, ovulation, and corpus luteum formation. In the second group, where there 
is under-development of the uterus, cestrogenic therapy promotes full growth of the 
uterus and enables it to react fully to the ovarian stimulation. Lastly, where the 
condition of metropathia hemorrhagica is fully established, corpus luteum therapy 
probably meets with best results. A small percentage of cases of intractable uterine 
bleeding reacts favourably to curettage alone; formerly many were treated by small 
doses of radium and, as a last resort, by hysterectomy. In this field hormone 
therapy has changed the outlook and has restored to many full menstrual 
function. 

Amenorrhcea also is a condition which requires a careful investigation into the 
wtiological factors producing the hormonal imbalance. When there is a definite 
history of a psychological stimulus no treatment is necessary, unless the patient is 
worried about the cessation of menstruation. In the large group in which there is 
no history of such a stimulus, after the exclusion of general systemic disturbances 
and gross pathological lesions, repeated hormone analyses, considered in conjunction 
with a detailed examination of the reproductive tract, furnish a basis for successful 
therapy. Investigations which I have carried out along these lines indicate that 
there is in a few cases a hyperfunction of the anterior pituitary but, in the majority 
of cases, there is present a hypofunction. The cause of the pituitary dysfunction 
is difficult to ascertain, but that it is associated with an imbalance of the autonomic 
nervous system seems probable. The important deduction to be made in such cases 
is that the ovarian and. uterine conditions are merely a reflection of the anterior 
pituitary function. For this reason I believe that the cestrogenic hormones play 
only a subsidiary réle in the treatment of amenorrhcea, and are indicated 
chiefly in cases displaying a hyperfunction. I treat such cases by the administration 
of 5 mgm. of cestradiol benzoate twice weekly, until five injections have been given. 
The course is repeated after an interval of ten days, and the treatment continued 
for three months after the commencement of bleeding, giving it during the first half 
of each cycle. As an example, I quote one case—that of a woman, aged 32, who 
had menstruated twice during her life, and who showed, on examination, a uterus, 
14 inches in length. Urine analysis, repeated on four occasions at weekly intervals, 
showed a high excretion of the gonadotropic hormone but no evidence of excretion 
of cestrin. On the therapy I have indicated this patient has had six periods at regular 
intervals, the last two being without treatment. 

Where there is a marked hypoplasia of the uterus as a result of prolonged 
anterior pituitary hypofunction, I give cestrogenic therapy primarily, to build up the 
uterus to normal size and, thereafter, anterior pituitary preparations. When the 
uterus is of normal size and the only abnormal finding on urine analysis is hypo- 
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function of the anterior pituitary, I treat with anterior pituitary preparations alone. 
(Estrogenic therapy in such cases may, I believe, do harm by producing inhibition 
of the already poorly functioning pituitary. The treatment of conditions associated 
with anterior pituitary hypofunction seems now more hopeful since there has 
become available an anterior pituitary substance prepared from pregnancy serum, 
which appears to be potent. From experiments on animals described to me by Dr. 
Parkes, this pregnancy serum extract seems to have a definite effect on follicular 
development with resulting secretion of cestrin, and it produces quite a different 
reaction from that obtained with pregnancy urine extracts. I have been using this 
preparation clinically during the past six months, with encouraging results. Thera- 
peutically I give 200 mouse units of the serum gonadotropic hormone, and combine 
it with 200 rat units of urine gonadotropic hormone, giving it as one injection, as I 
believe that thereby the effect is enhanced. One injection is given twice weekly 
for five injections and if, at the end of ten days, there is no result the course is 
repeated. Once uterine bleeding is started, the therapy is given immediately on its 
cessation and is carried out over the same time-interval for a period of three months 
until a normal cycle is well established. Five cases, including one of primary 
amenorrheea, treated over many months with varying forms of available preparations 
with no definite response, have reacted satisfactorily to this form of therapy. 
Further clinical trial is necessary before any final statement can be made in regard 
to this preparation but, from a short experience with it, it would seem to be a 
definite advance. 


Dr. P. M. F. Bishop: In discussing hormone therapy in obstetrics and 
gynecology there are two important general principles to be borne in mind. The 
first is that in any case of endocrine deficiency one has to consider not only defective 
secretion of the endocrine gland but also defective utilization of that secretion by 
the appropriate tissues. The second general principle is to differentiate sharply 
between local treatment and systemic treatment in evaluating the results of 
endocrine therapy. 

Let us first consider the question of the responsiveness of the tissues to any 
particular hormone. Perhaps the most striking example we could choose to illustrate 
this point is the response of the sexual skin of the monkey to wstrin. When the 
animal is on heat the vulval and peri-anal skin becomes amazingly swollen and 
cedematous, but this swelling is strictly confined to a certain area, and the tissues 
in the immediate neighbourhood, though in every other way indistinguishable from 
the sexual skin, remain completely unresponsive to cestrin. Furthermore, not only 
is this response confined to certain tissues, but the extent to which these tissues 
respond is governed by other factors besides the actual amount of the appropriate 
stimulating hormone circulating in the blood. For instance, after ovulation occurs, 
the monkey’s sexual skin completely regresses, even though there are comparatively 
large quantities of cestrin circulating in the blood during the post-ovulatory phase 
of the cycle. There is some factor, probably progestin, which is present during the 
post-ovulatory phase and which has rendered the vulval skin unresponsive to cestrin. 
In the same way the human tissues vary in their responsiveness to mstrin. During 
the first half of the menstrual cycle the endometrium is much more sensitive to 
cestrin than during the second half. Recently I have been using the vaginal smear 
method of Papanicolaou to provide an objective sign of response to cestrin therapy, 
for the appearance of the human vaginal smear as the result of cestrin administration 
is quite characteristic. Using this method, it is very striking how quite small doses 
of cestrin, such as 1,000 to 5,000 international units daily by mouth, are sufficient 
to induce the typical oestrous smear in a menopausal woman, for instance, while as 
much as 5 doses of 50,000 units by injection may fail to induce the typical cestrous 
changes in, say, a long-standing case of amenorrhea. Again, one has encountered 
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cases of amenorrhea in which there is evidence of an excess of cestrin in both 
blood and urine, and yet the uterus is distinctly hypoplastic and the endometrium 
undeveloped. Such cases are examples of deficiency of uterine response to normal 
amounts of cestrin secreted by the ovaries. This variability of the response of the 
tissues must, I think, seriously impair the value of hormone estimations. The 
amount of any particular hormone found in blood or urine does not depend solely 
on the rate of secretion of that hormone by the appropriate endocrine gland, but 
depends also on the degree to which that hormone is being utilized by the tissues 
which it is its normal function to stimulate. 

The other point to which I draw attention is the contrast between the results 
of local treatment, which are good, and those of systemic treatment, which are 
disappointing. By local treatment I mean the administration of some hormone 
extract which will act directly on the tissue, the abnormal behaviour of which is 
giving rise tothe symptom. The effect of such local treatment lasts, of course, only 
during the period of administration. By systemic treatment I mean the adminis- 
tration of some endocrine preparation, or combination of preparations, designed to 
readjust the disordered balance of the endocrine system as a whole. Such treatment, 
if suecessful, should be more permanent in its effect. Take, for example, the case of 
amenorrhea. The uterus is usually hypoplastic. The local treatment, therefore, 
consists in the administration of cestrin, which will induce the uterus to grow to 
adult dimensions. Even uterine hemorrhage may be produced if sufficiently high 
doses are administered, and this is an achievement which, though it may make a 
profound and lasting impression on the patient’s mind, unfortunately makes an 
insignificant and transient impression on her endocrine system, for if the cestrin 
therapy is discontinued the uterine muscle will usually atrophy again and no further 
uterine hemorrhage will occur. In a few cases, admittedly, the amenorrhea is due 
to a primary uterine infantilism, and in these cases, after the uterus has been made 
to grow up in this way, it may continue to respond to the natural secretions of the 
patient's ovaries and the menstrual rhythm may be re-established without further 
treatment. But usually there is an ovarian deficiency, and this demands systemic 
treatment. Now we know that the ovarian cycle is controlled by at least two 
pituitary hormones—follicle-stimulating and luteinizing. It is possible that if we 
had satisfactory therapeutic extracts of these two, and knew the correct dose of each 
to give and the correct times at which to give them, we might be able to restore 
the ovarian function. But at present we have available only the luteinizing factor, 
and the doses we are using are probably too small, so that it is not surprising that 
we are usually unsuccessful in re-establishing the ovarian cycle. Furthermore, in a 
number of thesé cases there is an associated pituitary defect, at least so far as the 
secretion of gonadotropic hormones is concerned. This may be due to a variety of 
causes, of which not the least important is a flow of inhibitory impulses from the 
hypothalamic nuclei, initiated perhaps by some emoticnal disturbance, shock, or 
change of environment. 

Turning to menorrhagia, we find the contrasts between the results of local 
treatment and those of systemic treatment very striking. An attack of flooding in 
a case of metropathia hemorrhagica can usually be checked in three or four days 
by the daily injection of progestin or luteinizing extract. This treatment is more 
certainly effective than the administration of ergot, less discomforting and more 
logical than curettage, and to my mind definitely contra-indicates hysterectomy in 
a comparatively young woman. Nevertheless it is a form of local treatment and is 
therefore temporary in its effect, which is to lower the level of cestrin utilization by 
the endometrium. Thus the progestin which checked one attack of bleeding will 
not prevent the occurrence of the next. Such an achievement can be attempted 
only by systemic treatment-—namely, the administration of a gonadotropic principle 
to regulate ovarian rhythm, and this is far less successful in its results than local 
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treatment with progestin. In puberty bleeding the ovarian deficiency is not so 
firmly established, and two or three courses of luteinizing hormone administered 
three times a week for a month are more successful in restoring the normal amount 
of menstrual loss. 

Other examples of local treatment are: The administration of daily injections of 
progestin in cases of threatened abortion, with the object of checking the uterine 
contractions which are tending to expel the foetus; the prophylactic administration 
of progestin during the early months of pregnancy in cases of habitual abortion, with 
the object of preventing the undue uterine motility which was probably responsible 
for the previous early miscarriages ; the administration of cestrin to overcome the 
abnormal quiescence of the uterus in cases of retention of a dead foetus, as advocated 
by Leyland Robinson, Jeffcoate, and Datnow; the administration of progestin in 
certain cases of dysmenorrhcea associated with abnormal spasmodic uterine 
contractions. Treatment in most of these instances appears to be highly satisfactory. 

Finally, I cannot refrain from mentioning the treatment of the menopausal 
syndrome with cestrin. Quite small quantities of cestrin by mouth (1,000 to 5,000 
units) are usually sufficient to control the hot flushes, headaches, and dizziness, and 
to induce a remarkable feeling of well-being, and rather larger doses have a miraculous 
effect on such sequele as pruritus vulve, atrophic senile vaginitis, and vaginal 
ulceration and kraurosis. The treatment of these sequele is, of course, another 
example of local endocrine therapy. 
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Retinal Hemorrhages in the Newborn. 


By Dr. Frances RicHMAN (Brooklyn N.Y.) 


THE material presented is based on an ophthalmoscopic study carried out at 
the King’s County Hospital, Brooklyn, of 531 newborn infants, all between 1 and 
8 days old, and it includes the obstetrical data for each mother. 

Although the work as originally planned is now completed, new aspects have 
arisen which point to the necessity for far more work in the future. There can be 
no doubt that what has been done is merely a small part of an eventual whole. For 
instance, speculations crop up regarding the relationship between retinal hemo- 
rrhages and congenita! amblyopia, or between macular hemorrhages and squint, and 
so-on. Only a thorough study ofa great number of children previously examined at 
birth can confirm or disprove such hypothetical queries. Only with time can 
sufficient facts emerge to make speculation a certainty. 

I shall omit the numerous details of this study, the theories as to «etiology and 
prevention of hemorrhages, as well as references to other research workers along the 
same lines, and shall take a few moments to demonstrate the most interesting 
points. 

Amazing differences are seen in the normal fundus of the newborn, even as 
they are seen in the normal adult fundus. The discs, for example, show many 
variations. At least six groups can be distinguished, each having special charac- 
teristics. Most common is a dise of medium size, having a well-marked pigment 
ring either complete or partial; the same size disc without the pigment border is 
next in frequency. A large or small cup may be present in any type of disc. This 
one shows a decidedly small nerve head which appears quite crowded, and brings 
to mind the pseudo-neuritis of the young adult. Finally, there are two types 
bearing a strong resemblance to the adult myopic disc, the one with a scleral ring 
all around it, the other having a pigmented crescent. 

The colour of the dise requires special mention. A peculiar greyish tinge is 
definitely apparent in every newborn baby’s disc, and is altogether normal. There 
is a scientific reason for this which Miss Ida Mann knows well, and I hope she will 
give us the benefit of her knowledge. The practical application of this fact comes 
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wheh an opinion is required as to the vision of a young infant. Here, in spite of 
the grey colour of the disc, a good prognosis can be safely made. 

Quite striking, in the normal infant’s eyeground, is the complete absence of 
choroidal tessellation. The fundus is either diffusely red, with no choroidal details 
showing, or it is light-coloured, with a network of choroidal vessels visible through- 
out. Whatever the colouring may be, the macular area is always a deeper red 
than the rest. Normaily, the foveal reflex is not seen, and the macula itself is only 
localized by its relationship to the dise. 

Hemorrhages are of three main types. Bright red, flame-shaped extravasations 
in the nerve-fibre layer are most common and least damaging, probably because they 
are most quickly absorbed. Dull red, diffusely round hemorrhages lie in the deeper 
layers of the retina, and may persist for ten days or more. Longest-lasting are the 
pre-retinal collections of blood, very dark red and well circumscribed, having a tiny 
reflex at the summit from the light of the ophthalmoscope. 

The macula may have a hemorrhage almost exactly resembling a “ hole in the 
macula’ of traumatic origin. Occasionally, the disc is involved as well. In these 
cases it is impossible, actually, to say how much hemorrhage has occurred along 
the fibres farther back, or how much damage has been suffered by the sensitive 
papillo-macular bundle in its course to the macula. 

The popular notion that retinal haemorrhages occur in direct relation to the 
length of labour is completely upset by this graph. The hamorrhage curve in the 
inset is seen to conform exactly with the birth curve, and is entirely unaffected by 
the duration of labour. In this series the greatest number of babies was born at 
about seven hours, and the occurrence of hemorrhages was greatest then. I believe 
Mr. Frank Juler found the same to be true in his series of cases. 

The incidence of haemorrhages in the entire group of 531 babies was 12°2%. 
Firstborn babies showed 17-5%, as compared with 9°2% in the subsequent babies, 
but firstborns delivered with forceps ran up to 20°6% as against 13-8% in firstborn 
spontaneous deliveries. The incidence found by various investigators is not constant. 
A great many factors enter into consideration, not the least of which is the time of 
examination. In a series of infants I am now examining at the Queen Charlotte 
Lying-in Hospital—by an arrangement made through the courtesy of Mr. Juler— 
the incidence is rather higher, probably because the examinations are done within 
twenty-four hours of birth, before any absorption of hamorrhage has taken place. 

In conclusion, I may say I am thoroughly convinced that every infant is entitled 
to an eye examination at birth as a routine procedure. 


Discussion.—Mr. FRANK JULER said he was glad that Dr. Richman was delaying her stay 
in this country in order to do some research work at Queen Charlotte's Lying-in Hospital, at 
which institution he had done a similar piece of work ten years ago. It was interesting to 
him to find his results endorsed. . From the figures now presented it seemed that babies in 
1936 had retinal hemorrhages in almost the same proportion as in 1926, and the proportion 
in New York was about the same as in London. 

The point made by Dr. Richman that these cases should be examined within twenty- 
four hours of birth was one on which he also had insisted ten years ago. At first, he 
looked at these cases when he could get to the hospital, which might be four—even 
seven—days after the birth. In some he made the inspection within twenty-four hours, and in 
some the retinal hemorrhage had disappeared in the next day or two. It was extraordinary 
how quickly the hemorrhages could vanish, and that was particularly so in the case of the 
flame-shaped hemorrhages, i.e. the superficial ones. The round areas looking like clots 
took a longer time in disappearing. 

Dr. Riehman’s observation as to being able to distinguish the level of certain 
hemorrhages, was new to him. He had seen these round clots in the macular region, and 
did not feel sure whether they were in the retina, or in front of it; his idea was that they 
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were at the pre-retinal level. Dr. Richman had said that there was a reflection of light 
from the centre of those clots, and that suggestion was of value as indicating a pre-retinal 
position. 

A number of interesting points arose from this communication. It seemed quite 
definite that there was no relation between the onset of the h#morrhages and the duration 
or severity of the labour; even a severe second stage made no difference to the occurrence 
of the hemorrhages. He put forward the idea that the incidence might be due to some 
local anatomical variation in the individual orbits, that it might depend on the connexion 
between the central retinal vein and the cavernous sinus, i.e. whether the central retinal vein 
went straight into the ophthalmic vein, with very few lateral anastomoses. If there was 
much anastomosis between those vessels and the extracranial venous channels, there would 
be less likelihood of hemorrhage occurring. 

Another related point was the general agreement that retinal hemorrhages must be 
due to intracranial pressure at birth. He looked at the eyes of a number of infants who 
had been born by Cesarean section; he had seen the fundi of 19 babies so born, before 
the commencement of normal labour, and none of those showed these hemorrhages. 
There was one case reported by Jacobs in which, after Cesarean section, hemorrhage 
was found, but in that instance labour had been in progress for eleven hours before the 
operation was performed. 

One often saw clinical cases of amblyopia with and without squint or cases where there 
were macular changes of obscure origin and one was tempted to say it might be due to 
hemorrhage at birth. He had followed up some of his cases, but only traced five of them. 
The notes showed they were all cases in which there were dense macular clots, i.e. the more 
severe type of retinal hemorrhage. Three were seen twelve months after birth, one twenty 
months after, and one three years after birth, and none showed a sign of squint or amblyopia, 


or any fundus change. 


Miss IDA MANN said that Dr. Richman had mentioned the embryological explanation 
of the grey colour of the dise. This was probably that the myelination, spreading from 
behind forwards, had often not reached the lamina cribrosa at the time of birth; the greater 
translucency of the dise from this cause often suggested some sort of optic atrophy. She 
had been ‘caught’? when asked to examine a very small infant, being required to say 
whether or not it was blind. It was easy to mistake that colour for something pathological. 
She was now convinced, however, with Dr. Richman that it was the normal colour of the 
dise at birth. 

She hoped that Miss Richman would continue the follow-up of these cases, as many 
points would probably emerge from it, and some not entirely connected with the fate of 
retinal hemorrhages. One would like to know whether any permanent results ensued 
in the cases in which hemorrhages could be seen at birth, e.g. amblyopia, macular scarring 
or squint. One of the cases shown had a scleral ring, and it would be interesting to know 
whether the myopic type of disc was usually present at birth, and, if so, what was the con- 
nexion between such a condition and the subsequent refractive history, as it might alter the 
current conception of the production of certain myopic changes. Further, there was the 
question whether hemorrhages could be attributed to predisposing congenital abnormalities 
when they were traumatic. 


Mr. LEIGHTON DAVIES said he thought that in seeking for the cause of these hemo- 
rrhages in the newborn, the effect of the tying of the umbilical cord could not be excluded. 
It made a great difference in the venous circulation, and it might have a bearing on the 
causation of some of these hemorrhages. 


Dr. RICHMAN (in reply) said that she had not entered into the question of the technique 
of examination. She used $% homatropine solution for dilating the pupils. Two instilla- 
tions, at an interval of half an hour, seemed to suffice. She had tried atropine and 
other mydriatics, but they were not more effective than homatropine. A solution of 
adrenaline was used, but that was discontinued because of its effect in the form of wheals 
on the skin of the infant. Stronger solutions of homatropine also were discarded in favour 
of the 4% strength. The periphery could be very distinctly seen, and in some cases the 


2 /o 





280 Proceedings of the Royal Society of Medicine 10 


hemorrhages could be seen as far towards the periphery as the vision of the observer extended: 
Most of the hemorrhages were round the disc, but some were more extensive. 

The question of their relative frequency in vertex and breech presentations had not been 
considered. Some of the drawings which she had shown were from breech presentations. 

No pigmentation was present in the eye of either the white or the negro baby at birth. 
The colouring in the child could be determined to some extent by the colour of the retina, 
but only as it showed the network of choroidal vessels, or showed a diffuse, even redness. 
One of them would probably be a blonde child, and the other would have a dark iris and dark 
hair. 

All the points brought up in discussion—etiology, technique, etc.—would be dealt with in 
a future publication. 


Dysostosis Cranio-Facialis | 
(With Report of a Case) 


By A. J. BALLANTYNE (Glasgow) 


(From the Tennent Memorial Institute of Ophthalmology) 


WITHIN recent years there has appeared in continental journals a considerable 
body of new literature bearing on the dysostoses of the cranial and facial bones. 

This somewhat loosely-defined group includes the conditions variously described 
as hereditary cranio-facial dysostosis (Crouzon’s disease), oxycephaly (tower skull, 
turricephaly), acrocephaly, acrocephalo-syndactyly (Apert’s disease) and hyper- 
telorism. 

The classification and nomenclature of the dysostoses as a whole are far from 
satisfactory. 

While the clinical features which attract attention, and which have suggested 
the names of the above-mentioned types, are the deformities of the vault of the skull 
and of the facial mass, Bertolotti (1910) has shown that there is reason to believe 
that an element common to them all is a premature synostosis in the base of the 
skull, to which the visible deformities are secondary. 

To the ophthalmic surgeon the interest of these cases lies principally, of course, 
in the ocular complications, taking the form, chiefly, of optic neuritis (papilleedema), 
optic atrophy, and forward displacement or dislocation of the eyeballs. 

The case to be described appears to belong to the group described as hereditary 
cranio-facial dysostosis, or Crouzon’s disease. The patient, a boy, aged 4 months, 
was stated to have had a head deformity since birth. This had not changed its 
character, but the head had increased in size. Practically from the earliest days the 
eyes had shown a tendency to come forward in front of the eyelids when the child 
cried, and within the last few days it had been found impossible to replace the left 
eye behind the eyelids. 


Condition of the eyes.—Both eyes were found to be very prominent. In the 
right eye the sclera was exposed almost to the equator, and the eye could easily be 
dislocated in front of the lids, but it could also be easily replaced. The left eye, on 
the other hand, was found dislocated in front of the eyelids and could not be 
replaced. The cornea of the right eye was transparent, and it could be seen that 
there was a coloboma of the iris downwards and slightly inwards. In the left eye, 
owing to the lack of the protective covering of the lids, the conjunctiva bulbi was 
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extremely cedematous and protruding, the cornea was cloudy, there was pus in the 
anterior chamber, and the lower part of the iris could not be clearly seen. 

Two days after the first examination, as the cornea of the left eye was becoming 
infiltrated and it was obvious that the eye could not be saved, it was excised under 
a general anesthetic. At the same time, opportunity was taken to examine the 
fundus of the right eye, and a moderate degree of papilladema was found to be 
present. The right eyelids were stitched together in order to protect the eye. 
Eight days later the lids had separated ; but the eye was in good position and the 
cornea was clear. 


Microscopy of the excised eye-—The eye was sectioned by Dr. I. C. Michaelson, 
and showed the following characters :— 

The retina, choroid and ciliary body were normal, showing the characters of the infantile 
eye, pigment being present in the retinal epithelium and in the retinal layers of the ciliary 
body, but practically absent from the stroma of the choroid. In the cornea, necrosis was 
indicated by absence of nuclear staining from the anterior half, and at the margin of the 
cornea this necrotic portion had begun to separate from the posterior half of the cornea and 
epithelium was growing in from the limbus to cover the latter. 

The anterior chamber contained much fibrinous exudate with polymorph leucocytes, and 
similar cells were numerous in the iris and in the pectinate ligament at the angle of the 
anterior chamber. 

In the clinical description it was mentioned that the lower part of the iris was obscured 
by the hypopyon and that no coloboma of the iris was seen. One expected to find such a 
coloboma in the section, but no coloboma was found in sections of the eye. 


Present condition.—The child was lost sight of for a time, but again came under 
observation recently (July 1936) at the age of 2 years. 

The mental capacity is that of an imbecile. He does not talk. He is now learning 
to stand and walk independently, and he walks with a forward stoop due to general 
convexity of the spinal contour. There are no deformities of the limbs, fingers, or 
toes, and the testicles have descended normally. 

There is marked proptosis of the right eye, the sclera being visible as far as the 
equator of the globe, and the eye can be readily dislocated in front of the eyelids. 
Winking movements are few and incomplete, but the eye can be completely closed 
to avoid a strong light or an approaching finger. It is doubtful if the eye is ever 
completely closed during sleep. 

An opacity occupies the lower nasal part of the cornea, and encroaches on the 
pupillary area ; but one is surprised to find that there is no active corneal ulceration, 
and the eye is quiet. Argyrol drops have been continually in use to keep the 
conjunctiva clean. 

The coloboma of the lower part of the iris can still be seen, and there are some 
adhesions between the iris and lens. A satisfactory view of the fundus cannot 
be obtained, but there seems to be no coloboma of the choroid. Vision is sufficient 
to distinguish moderately large objects, but cannot be more precisely defined owing 
to the defective mental condition. 


Cranio-facial deformity.—The head is held in a drooping position as if the child 
suffered from photophobia. The subcutaneous veins in the frontal and temporal 
region are very clearly seen. 

Viewed from the anterior aspect (fig. 1) the frontal region of the skull rises high and 
with a somewhat conical form. The contour is not unlike that of an oxycephalic head 
viewed from the same aspect. There is a degree of asymmetry (plagiocephaly), the 
summit of the eminence being displaced to the right. The right eye, in addition to 
the proptosis, has a somewhat divergent position. The left eye is, of course, absent. 
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The lateral view (fig. 2) shows much better the characteristic formation of the 
head, which distinguishes it clearly from that of oxycephaly. While in the latter 
condition the forehead is vertical or receding, in this case the outline of the forehead 
slopes forwards and upwards. The posterior part of the skull, embracing the 
parietal and occipital bones, is also abnormally prominent. Following the outline 
of the head from front to back, there is a notable depression between the frontal 
and occipital masses ; hence the whole frontal region forms a somewhat ovoid mass 
whose long axis points upwards and forwards. 

The anterior fontanelle, which is still unossified and pulsates, is situated well 
forward at the apex of the frontal prominence. The hair whorls of the vertex are 
situated just behind the depression which divides the anterior and posterior masses 
of the cranium. 

The upper lip is short, and the lower jaw relatively prognathous. The nose is 
scarcely sufliciently hooked to suggest the “ parrot beak ’’ description attached to 


some of the reported cases. The hard palate is narrow and deeply arched. The 
child breathes through the mouth, but the parents say there is no difficulty in 
sucking or swallowing. 

The greatest circumference of the head is 22 in. and the distance between the 
internal canthi is 1} in. 

The radiograms are of great interest, and I am indebted to Dr. J. S. Fulton for 
the excellent photographs here reproduced (figs. 3 and 4). The lateral view shows 
that the cranial abnormality is most pronounced in the anterior part, where the 
vault is distended and thinned toa notable degree. Digital markings are unduly 
visible, especially in the parietal and occipital regions. Fusion of the occipito- 
parietal suture is incomplete. The pituitary fossa is normal but the orbits are very 
shallow, and the orbital margins are deformed, especially on the left side. Dis- 
tortion and defective development of the facial bones and relative prognathism of 
the maxilla are clearly seen. 
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A very similar radiogram from one of Crouzon’s own cases is reproduced by 
Hartmann in “ La Radiographie en Ophtalmologie’’ Masson, Paris, 1936, and the 
clinical and radiographic features make it clear that the present case belongs to 
the same category. These features, as enumerated by Crouzon (1912) are: the 
striking prominence of the frontal region, the digital markings of the cranial vault, 
the shallowness of the orbits, causing the exophthalmos, the poor development of 
the upper jaw and the relative prognathism of the lower. Abnormal width between 
the orbits (hypertelorism) and divergent squint are the rule. The condition of the 
sella turcica varies, but in some cases the fossa is described as enlarged. 

While these characteristics mark off a fairly well-defined group, and seem to 
exclude the cases described under the names of oxycephaly, acrocephaly and acro- 
cephalo-syndactyly, the discovery of transitional forms makes it at least possible 
that there is a wide group of cranio-facial dysostoses with a common etiology and 
brought about bv a similar mechanism, but with divergences which lead to the 
development of different types. 

It has to be admitted that the etiology is quite unknown. Crouzon suggests 
that the primary lesion is inflammatory, and that it may result from a local menin- 
gitis. There is no evidence that syphilis, tuberculosis or rickets plays any part. 

With regard to the mechanism, most, if not all, writers on the subject agree 
with Crouzon and Regnault that the primary disturbance takes the form of a 
premature closure of certain sutures of the skull. This limits the possibility of 
normal skull development, and leads to expansion in certain directions in which the 
bone is more yielding. The dystrophy of the maxilla and sphenoid bones is probably 
primary, but the digital impressions, shallowness of the orbits, narrowing of the 
optic foramina, enlargement of the sella turcica, and alterations of the basal fosse, 
with, in some cases, increase in the sphenoidal angle of Welcker—basal lordosis— 
are among the results of increased intracranial pressure. The final form of the 
skull depends on the sutures involved in the premature synostosis, and thus we may 
have trignoncephalic, acrocephalic, scaphocephalic, and other types of deformity. 

While the type associated with the name of Crouzon, and sometimes referred to 
as Crouzon’s disease, is fairly well differentiated, the published cases do not all 
conform absolutely to the description here given. In some, the frontal prominence 
takes the form of a more localized boss in the region of the anterior fontanelle. 
Sometimes a longitudinal ridge, like the crest of a helmet, runs along the line of the 
sagittal suture. 

Differences in the age of onset and in the severity of the affection account for 
the somewhat wide variations in intelligence and in vision in different cases. The 
deformity is sometimes present at birth, as in the case under discussion, but may 
not show itself until the second year of life. In some cases the exophthalmos 
is so extreme at birth as to demand blepharoplasty to protect the exposed eyes. 
In some, the vision has been found little, if at all, impaired, while in others, 
papilleedema, even amounting to “choked disc,” has been found in the earlier 
stages, passing later into consecutive atrophy of the optic nerves. That, in its 
lesser degrees at least, the condition is compatible with normal intelligence, is 
proved by a number of reported cases, and patients have been known to live to 
35 and 60 years of age. 

Crouzon has claimed, as one characteristic of the condition, that it is a hereditary 
and familial affection, and in some cases the hereditary incidence is clearly marked, as 
in the example described by Badot (1931), where grandmother, daughter, and three 
granddaughters were similarly affected. But many sporadic cases have been reported, 
and in the present case no evidence of inheritance can be discovered, nor is there any 
blood-relationship between the parents. It is obvious that well-marked cases like 
this one are unlikely to have direct descendants, and if the condition was inherited, 
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it may have been from progenitors in whom the abnormality was slight and easily 
overlooked. 

Apert has described an apparently related form of dysostosis in which the 
cranial deformity is associated with webbing of the digits. To this he has given 
the name of acrocephalosyndactyly. Crouzon excludes this from his group on 
the ground that it is not hereditary, but Apert claims that it is hereditary, and that 
the two types are different grades of the same hereditary mutation. Syndactyly is 
not the only congenital anomaly which occurs in association with the dysostoses. 
Other suggestions of a teratological origin may be found in the deformity of the 
hand found in one case described by Gatcin, Thuret and Rudaux (1932), in the 
punctate lens opacities found by Crouzon and Legras (1933), and in the coloboma 
of the iris in my own case. 

Vogt (1933), on the strength of two cases which seem to combine the characters 
of Crouzon’s and Apert’s cases, proposes a new nomenclature distinguishing these 
three types; but there seems to be no justification for thus adding to the confusion 
which already exists through the multiplicity of names. It would be wiser, in the 
present state of our knowledge, to refer to these anomalies under the general title of 
cranio-facial dysostosis, qualified, when necessary, by reference to Crouzon’s, Apert s, 
or some other type. 
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Discussion.—Mr. J. GRAY CLEGG said that deterioration of vision in certain cases was a 
result of the size of the optic foramen. Variations in the dimensions of the optic foramen 
were found in association with skull deformities. He asked whether skiagrams had been 
taken in this case to ascertain the diameter of the optic foramina. 

Mr. A. J. BALLANTYNE (in reply) said it had been reported that the optic foramen was 
deformed in some cases of this kind, but he had seen no skiagrams showing this deformity 
of the optic foramen. 


A Clinical Study of Fifty-four Cases of Occlusion of the Central 
Artery of the Retina and its Branches 


3y JosEPH Minton, F.R.C.S. 
HISTORICAL 


GRAEFE reported the first case of embolism of the central artery of the retina in 
1859. 

The first criticism of this name came from the ophthalmologists of the. English- 
speaking nations. Loring, in 1874, writing in the American Journal of Medical 
Sciences, reports five cases, and suggests that “the attack in the eye is due to 
trouble in the minute branches of the circulatory system ” or, ‘ to formulate more 
precisely, may not the trouble have been caused by some morbid local process 
producing a stasis of the blood at the spot, rather than by the importation of a plug 
from some distant source?” 

Priestley Smith, in 1884, writing in the Ophthalmic Review, reports seven cases. 
Four of his cases had an associated heart lesion, but Priestley Smith suggests that 
the loss of vision in those patients was due to heart failure—slowing of retinal 
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circulation followed by formation of a local thrombus. One of his patients was a 
woman, aged 70, and he attributes the sudden loss of sight to arterial de- 
generation. 


Loring’s and Priestley Smith’s views were later fully confirmed when the 
ophthalmoscopic appearances in arteriosclerosis were made more known as a result of 
the great work of Raehlmann and Marcus Gunn in 1889 and 1891, and also 
following the anatomical and pathological studies of Clemens Harms in Germany and 
George Coats in England. 

In 1906, George Coats described in the Ophthalmic Hospital Reports, 24 published 
cases of obstruction of the central artery of the retina in which a pathological 
examination had been made. He concludes by saying that 


“From the clinical and pathological standpoints, a strong case has been made out for 
endarteritis as the cause of obstruction in many instances. Thrombosis must, no doubt, be 
reckoned as a very important factor in these cases, but it-is not a primary factor, and, so far 
as the pathological evidence goes, does not occur as a causal agent except in association with 
disease of the vessel wall.” 


He does not deny that, in certain cases, embolism furnishes the explanation. 
This view was being shared by Haab and his pupils, Reimar, Nettleship, and many 
others. 

In 1912, Harms published in von Graefe’s Archives an account of 25 cases of 
bilateral loss of sight from obstruction of the central artery of the retina. In the 
following year, the views of the English ophthalmologists were crystallized at a 
“Discussion on vascular and other retinal changes in association with general 
disease,” held at the Ophthalmological Society of the United Kingdom. 

Coats gave a full account of the pathological changes which occur in the central 
vessels of the retina. There is very little to be added, in view of our present 
knowledge, to the pathological interpretations of endarteritis of retinal vessels, as 
given by George Coats in 1913. He then made his well-known statement that, in 
endarteritis of the retinal vessels, it seemed to be almost a matter of chance 
whether the thrombosis which put the finishing touches to the process occurred 
in the half-occluded artery or in the vein. 

James Taylor, who opened the discussion, stated that, “in view of the 
pathological research, it has been proved beyond doubt that obliterative endarteritis, 
with or without thrombosis, can produce a sudden obstruction of the central artery 
or of any of its branches, and that this form of obstruction is a much more likely 
event than embolism.” 

It was surprising, therefore, that Leber, writing in Graefe-Saemisch’s “ Textbook 
of ophthalmology,” in 1915, stated that, in his opinion, 70% of all cases of 
obstruction of the central artery of the retina were due to embolism associated 
with the disease of the heart and large blood-vessels. Leber’s views, which 
were based on the analysis of old cases reported by Fisher from Giessen in 
1892, influenced the opinions of ophthalmologists to such an extent that the old 
name of embolism of the central artery of the retina, which term is incorrect 
clinically and pathologically, is still used in standard up-to-date English textbooks, 
and the better name of obstruction or occlusion of the central artery of the retina 
has been discarded. 


ANGIOSPASM 


The view that spasm of the retinal arteries is responsible for attacks of temporary 
total or partial blindness, was first brought forward, in 1874, by Raynaud, who then 
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described acute retinal arterial spasm occurring in a patient suffering from the 
disease which now bears Raynaud's name. 

This observation has, for many years, caused a great deal of discussion. Since 
1874 many observers have reported cases in which, after many attacks of transient 
blindness, the patients developed total blindness with optic atrophy. In 1898 
Elshnig carefully described a case of sudden blindness in both eyes in a man suffering 
from lead poisoning. Elshnig watched for several days the spastic contraction of 
the retinal arteries. 

A number of observers, watching cases of migraine, reported contraction of the 
retinal artery and its branches. Ophthalmoscopic observations were also reported 
in cases of epilepsy ; at the height of the attack, contraction of the retinal arteries, 
pallor of the retina and pallor of the disc was observed. These changes in the fundus 
disappeared after several hours or a day. 

Priestley Smith, in the discussion in 1913 by the Ophthalmological Society, 
suggested that prolonged spasm of the retinal arteries is responsible, in some casgs, 
for partial or total permanent blindness. On the other hand, Foster Moore, in 1916, 
discussing the pathology of obstruction of the central artery of the retina, said that 
‘ it seems very unlikely that a highly diseased vessel should be capable of spasm.” 

Since that date a great deal of experimental and clinical evidence has been 
brought forward to prove the existence of angiospasm of retinal arteries. 

Cohen and Bothman claim to have proved conclusively, in 1927, that the retinal, 
choroidal and ciliary arteries are supplied with vasoconstrictor fibres which run in the 
cervical sympathetic. These have been demonstrated by the injection of adrenaline, 
which causes a marked vasoconstriction of all three sets of arteries, and, what is 
more conclusive, stimulation of the pure sympathetic nerve in both rabbits and dogs 
produces a marked vasoconstriction in all three sets of arteries. Redslob repeated 
many of these experiments with the same results. 

Mylius, in 1928, published an account of ophthalmoscopic observations in eclampsia 
and pre-eclampsia and in polycythemia, together with photographs in which he 
describes spasmodic contractions proceeding in peristaltic form along the arteries, 
and producing marked and irregular narrowing and even complete emptying of the 
blood in one or more of the arterial branches extending over short or longer 
distances. 

Abadie, Wagener, Gipner, and many others, have reported clinical and 
ophthalmoscopic observations on angiospasm producing transient and permanent 
blindness. 

In view of all this evidence, one must accept angiospasm as a contributory 
cause in many cases of occlusion of the central artery of the retina and its 
branches. 


CLINICAL INVESTIGATION 


The clinical investigation of the following group of patients was carried out at 
the Royal Eye Hospital, London. On searching the records of the patients for the last 
six years, I found that 54 patients were treated who were suffering from occlusion 
of the central artery of the retina or its branches. I wrote to those patients, 
and recently I was able to examine 27 of them. Information was received that 
14 patients had died ; the remaining 13 patients could not be traced. 

The first table (Nos. 1-27) deals with the important clinical data of all the 
patients examined in October 1936. 

The second table (Nos. 28-41) refers to patients who died. 

The third table (Nos. 42-54) deals with patients who could not be traced. 
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H. L. 
1932 


R. F. 
1932 


W. W. 


1933 


W. T. 


1933 


1933 


H. G. 
1934 


H.C. 
1934 


H. B. 
1934 


1934 


W. M. 


1934 


H. S. 
1934 


Age 


55 


14 


60 


24 


23 
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M. 


M. 


F, 


M. 


M. 


Mr. 


Mr. 


Mr. 


Mr. 


Mr. 


Mr. 


Mr. 


Mr. 


Mr. 


Surgeon 


Letchworth 


Sorsby 


Savin 


Letchworth 


Rycroft 


Sorsby 


Sorsby 


Sorsby 


Savin 


. Savin 


. Sorsby 


Vision at first 
attendance 


R. E. C. F. 


4. Dae § 


R.E. NoP.L. 
LE. x. A 
few days later 
no P.L. 


6 


H.M. 


“ 


R. 
L. E. 


ae: 9 
L.E. H.M. 


R.E. § 
L.E. NoP.L. 


R.E. H.M. 
E. vf 


4. X%. 
is 


R. E. 
L. E. 


R. E. 
L. 


_ 


R.E. C.F. 


R.E. x 
L.E. 


R.E. NoP.L. 
L.E. C.F. 


Heart BF. 
Normal 140/100 
Normal 180/100 
Normal 115/70 
Mitral 
stenosis 


Mitral disease 120/80 
Normal 190/90 
Enlarged. 120/80 
Mitral disease 
Enlarged. 160/80 
Mitral disease 
Mitral disease — 
Normal 130/80 
Enlarged 280150 


Urine 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 
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Nos. 1—27) 
Ophthalmoscopic appearances 


E. Optic atrophy. Oc clusion of 
erior temporal and nasal arteries. 

Ve ns full. 

E Noevidence of arteriosclerosis. 


left, 
Veins 


I. Arteries larger than the 
apsed with no light reflex 
Both discs atrophic. 

FE. Occlusion of all branches 


I Arteries normal. 
J Disc atrophic. Occlusion of all 
winches. Veins small. 


I Fundus normal. 
..E. Dise atrophic. Arteries straight 
h no branching. Occlusion of 
m cular branch. Other arteries seem 
-ontain circulating blood. 


] Dise white. Retina has lost its 
nsparency but retained its red 
our. Allarteries narrowed. Veins 


maller than usual. 


t and left eyes Evidence of 
retinal arterioscle rosis with crushing 
smaller veins. 


Fundus normal. 
Occlusion of superior temporal 
irteries. Other arteries normal 


..E. Noatheromatouschanges. Disc 
ormal. 
L. KE. Temporal half of disc atrophic. 


Occlusion of superior temporal and 


perior nasal arteries (Arteries 
straight. No branching, no anas- 
ymosis.) 

R. | Disc white. Superior temporal 
artery occluded. All other arteries 
harrow. 

Fundus normal. 
K Slight crushing of veins 


Disc atrophic. Occlusion of all 
inches. Veins full 


Complete detachment of retina. 
Intense arteriosclerosis. 
[.mporal half of disc atrophic 
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Fields 


R. E. Nasal sector- 
shaped defect with 
loss of central vision. 


L.E. Full. 
None 
R.E. Full. 


L. E. None. 


t. E. Full. 


L. E. None. 

L. E. None. 

Fields full. 

L.E. WNasal sector 


shaped defect. 


L. E. Loss of lower 
half of field was 
found in 1934 and in 
1936. 


R. E. None. 

L.E. Perception of 
light in temporal 
field only. 

R. E. None. 

L. E. General con- 
striction. 


Present health 


Good. 


Good, 


Good. 


Good, 


Good. 


Good. 


Good. 


Good. 


Good. 


Fair. 
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Remarks 


Bilateral occlusion. 


This patient had temporary oc- 
clusion of superior branch. Seen 
four days after first attendance 
she could count fingers at 2 in., 
and three days after that her 
vision improved to yk. 


Patient lost sight in R. E. when 
getting out of bed on the tenth 
day after her confinement with 
the second child. (No histovy of 
excessive hwmorrhage or puer- 
peral fever.) She was feeling 
quite well at the time. No 
history of rhenmatic fever. 


Patient lost sight in both eyes in 
1934. Left eye recovered sight 
after a few days. This patient 
developed a detachment of 


retina six months after occlu- 
sion of artery. 
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TALE 


Vision at first 


Name and year 
attendance 


of attendanee Age Surgeon Heart Urine Present v sior 


m A.C. 47 Mr. Bickerton R.E. C.F. Normal Normal 


1934 sas LE. L. E. 


Enlarged. 11070 Normal 
(Myocardial 


disease) 


r. Savin 


. Sorsby Normal 220/120 Normal 


Enlarged. 
Accentuated 
second aor- 


-. Griffith Normal . E. a E. Di 
\ mpora 


1perlo 


NoP.L. 


r. Sorsby 


. Griffith 


r. Sorsby 


. Rycroft 


tic sound, 


Normal 


Normal 


215 100 


Normal 


Normal 220/130 


Normal 


Normal 


Albumin 
present 


Normal 





Section of Ophthalmology 


thalmoscopic appearances Fields Present health Remarks 


‘tic atrophy. Occlusior f R.E. Loss of inner Good. Loss of sight in right eye set in 
- temporal artery. All othe: half of field and loss on the day following a severe 
s narrowed. Active spasm of central vision. he#matemesis. 

arteries 


rmal. 


isc pale. All arteries ! R. E. Loss of upper Good. 
Inferior temporal artery field. 
Inferior nasal artery 


Very little evidence of a1 


Intense arterioscleros R. E. General con- Fair. Very Constriction of field in right eye 
> Occlusion of inferior nasal and striction. getful is most probably the result of 
srior temporal branches and of lL. E. Loss of temporal endarteritis without actual 
scular branch. Other brancl field. Central vision occlusion. 
srrowed. Disc pale. Veins | present 
tive spasm of arteries seen 


Dise atrophic. Occlusior R. E. Small field pre Good. 
poral and macular branche sent in upper nasal 
erior nasal branch larger t segment. 

L. E. Field normal. 


ishing of veins. 


sc and vessels nor R.E. Fall. Good This patient had transient blind- 
All arteries are t L.E. Nasal constric- Cerebral throm- ness in left eye lasting for 
1 and discs pale tion. bosis. (Aphasia several days. Occlusion of 
ten years ago.) artery did uot follow, but per- 
manent damage to retina re- 
sulted as shown in constriction 

of field of vision. 


R. E. Lossof superior Good. Lost sight of right eye during an 


sc grey. Superior te 
attack of influenza. 


arrowed at the dis¢ Ir nasal portion of field. 
mporal artery, lume ! General constric- 
lar \ctive spasm of i! P tion. 
nporal artery observed ll otber 1: i «=—6e 
ies straight with no bran 
Normal. 


normal. Veins crus! Poor. Headaches 


hages and exudates nea 


Disc white. Extreme narrow 
f supe rarteries which arestraig 
1 w no branching I 
terles larger. No hemorr! 


tense arteriolar arte >. Central vision 
Veinscrushed. N 

branches. 

lusion of superior tempora 

nd vein. New vessels formed 

disc. Worm-eaten appear 

rthe macula. Veinscru 

terial branches present 


Jan.—Opuruat.2 # 
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TABLE Wh oc 
Name and year Vision at tirst ; 
of attendance Age Sex Surgeon attendance Heart B. P. Urine Present vy v 
20. W.A. 64 M. Mr. Savin R.E. § Enlarged 210/110 Normal R.E. ¢ 
1936 RB. P¥.L. L.E. H 
. £.¢. 70 M. Mr. Sorsby R.E. Normal 160/100 Normal R.E. ¥% 
1936 L.E. NoP.L. L.E. NoP.L 
22. E.C. 48 F. Mr. Savin R.E. C.F. Normal 120/80 Normal R.E. No centr 
1936 BB. { vision. C.F. j 
temporal fiel 
H.M. in nas 
and upper fiel 
L.E. §. 
23. C.M. 62 F. Mr. Sorsby R.E. NoP.L. Normal 170/90 Normal R.E. NoP.L : 
1936 L.E. H.M. LE. P.L a ; 
7 we pr 
present Dise 
all Ve 
24. A.D. 36 M. Mr. Tyrell R.E. | Mitral disease — Normal Ss a = 
1936 L.E. H.M. L.E. H.M _ 
rr wed. 
9. R.A. 62 M. Mr. Sorsby R. E. H.M. Normal 160/100 Normal R.E. 
1936 L.E. | L. 2. 4 Disc a 
, both su 
mporal a 
ke, then § 
penlar bi 
. Inf 
tive spa 
frowed a 
Disc n 
the lume 
26. S. B. 71 M. Mr. Sorsby R.E. 3 Enlarged. ' 160/80 Normal — 
1936 L.E. H.M. No valvular Arter 
disease. phic. ¢ 
Fund 
M7. L. W. 73 F. Mr Savin R.E. NoP.L. Normal 165/90 Normal R.E. NoP.L ' 
1936 L.E. NoP.L. L.E. NoP.L finsend 
unde 
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nued). 

Ophthalmoscopic appearance Fields Present health 

Intense retinal arteriosclerosi R.E. Full. Headaches. At 

Disc atrophic. Superior te L.E. H.M. best ap- tacks of angina 
al, superior nasal and inferi preciated in tem- pectoris. 
sal ‘teries occluded Infe poral field. 
mporal artery wider than the ré 
th white patches of perivascularit 
ng its walls. Veins full. 

Atheromatous change R.E. Full. Good. 
eries narrowed. Veins crushed. L.E. None. 

Superior temporal and macular 
snches converted into white lin« 
bperi nasal and both inferi 
rteries larger and circulat 

Disc atrophic. 

Dise pale. Superiorandinferior R.E. Loss of central Good. Sickly 
ries large and full size, but vision. headaches. 
might with no branching or ana 
mosis in macular region N 
terial branches seen 

Normal. 

Fundus cannot be seen. Den None Good. 
sule present. 

Disc atrophic. Arteries very 
all. Veins slightly larger 

Normal. R. E. Full. Good. 

Disc atrophic. All arterie L. E. None. 

wed 

Discatrophic. Partialocclusion R.E. Loss of nasal Good. 
both superior vessels. Supe half of field. Cen- 
mporal and nasal narrowed at tral vision present. 

,then get wider in the perip! Temporal field con 

uar branch seen only near the stricted. 

Inferior branches larg L.E. Full. 
tive spasm of arteries seen. Veil 
rowed at the disc. 

Disc normal. Some irregula 
the lumen of the arteries 

Arteries extremely thin. Di None. Poor. Diabetes. 
phic. Choroidal sclerosis present Cerebrai throm- 

'Fundus cannot be seen bosis (left hemi- 

plegia) three 
years ago. 

Arteries very narrow but None Good. 


Veins full. 
es narrow but not occlude 


ided 


Arte 





Remarks 


Patient lost sight suddenly on 
16.5.36. He was admitted. 
Paracentesis was done and 
sub-conjunctival injections of 
acetyl-choline were given. No 
improvement followed. 


Patient lost sight in left eye one 
morning in 1931 but the sight 
returned on the following day. 
A few months later he lost sight 
in left eye again but this time 
permanently. 


Patient lost sight suddenly while 
walking in the street. Fora few 
minutes she could not see with 
either eye. After a short while 
she recovered sight in left eye 
but became permanently blind 
in right eye (spasm). 


Patient lost sight suddenly in 
left eye twenty-one years ago. 
Eighteen years ago the right 
eye became blind. W.R. nega- 
tive. 


Patient was admitted on 4.8.36. 
Amy] nitrite inhalations given 
and paracentesis wasdone. No 
improvement. 


Patient lost sight in the right eye 
suddenly nineteen years ago. 
In left eye he lost sight suddenly 
six months ago, in February, 
1936. He then developed 
secondary glaucoma following 
thrombosis of central retinal 
vein. 


In April 1936 patient lost sight 
in both eyes for fifteen minutes 
on two successive days. On 
the third day she lost sight 
again and has remained blind 
ever since. (Attacks of tran- 
sient blindness and ultimate 
permanent blindness were most 
probably due to spasm of 
retinal arteries.) 
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TABLE 


Year of Vision at first 


attendance § Surgeon Attendance Ophthalmoscopic appearances at first attendance 


28. 1931 ; Mr. Letchworth R.E. L. E. Dise pale. Arteries narrow. Veins full, 
(lenschanges) 
L.E. NoP.L. 


Mr. Letchworth .E. .E, (£dema of macula. Disc pale. 


Mr. Savin .E. C.F. R.E. Cherry red spot. Retina pale round mi 
Arteries narrowed. 
L. E. Macular changes. 


Mr. Letchworth R.E. § 4.E. Cherry red spot at macula. Arteries thin, 


Mr. Sorsby EB. x R. E. Small punctiform hemorrhages. Arteries 
veins narrowed. Crushing of veins. 
L. E. Dise pale. Arteries narrowed. The whol 
the central area is cdematous, the macular r 
standing out dark red. 


Mr. Bickerton 


Mr. Griffith as L. E. Retina cedematous. Cherry red spot at ma 
L Arteries contracted. 


Mr. Sorsby .E. § R. E. Marked retinal arteriosclerosis. Punctate hg 
rrhages above macula. 
L. E. Arteries narrowed. Cherry red spot. Re 
hemorrhage. 


Mr. Sorsby .E. Right and left eyes. Marked arteriosclerosis. 
) retinitis. 
R. E. Occlusion of superior temporal artery. 


Mr. Sorsby .E. - R.E. Disc white. Cherry red spot at macula. Ar 
contracted. 


Mr. Sorsby .E. .M. R. E. Marked arteriosclerosis. Thrombosis of tem 
q tributary retinal vein. Occlusion of nasal brav 
of retinal artery. 


Mr. Letchworth .E. -M. Disc pale. Hemorrhage to the nasal side of disc. 


Mr. Letchworth 


Mr. Griffith -E. % (Edema of retina. Large cherry red spot. 
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Date of death Remarks 


gust 1936, at the age of 86 Thirteen The patient first attended the Royal Eye Hospital in 1923. Mr. 


sears after occlusion of central artery of Brookshank James then diagnosed obstruction of the central artery 
the retina. of the retina. Patient gave a history of having had several temporary 
obscurations of vision followed suddenly by loss of sight in left eye. 
* 
3, at the age of 86. (Nine yearsafter This patient first attended the Royal Eye Hospital in 1924. Mr. 
eclusion.) Letchworth then diagnosed obstruction of the central artery of the 
retina. She last attended in 1931. 
$, at the age of 75 Three years after 
clusion.) 
2, the age of 60. (One year after Cbronic myocardial disease. . 
clusion.) 
ate not known.) Patient also had diabetes. 
3. (One year after occlusion 
Three years later. 
66. (Three years after occlusion 
4. (Three months after occlusio1 
ate not known. Patient developed secondary glaucoma in R.E. The R. E. was excised. 
Pathological report by.Mr. Sorsby : Secondary glaucoma. Occlasion 
(thrombosis) of a branch of retinal artery and vein. Considerable 
degree of arteriosclerosis. 
1986 


Cerebral hemorrhage. 
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TABLE III. (Nos. 
Year of Vision at first 
attendance Surgeon attendance Remarks 
42. 19381 ; Mr. Savin R.E. § 
L. E. H.M. 
43. 1931 , Mr. MacCallan R.E. H.M. 
L.E. &# 
1931 M. Mr.JIetchworth R.E. Lost sight in left eye for a few seconds 
L. E. -M, two weeks previous to first attendance. 
Four days later he lost sight in left eye 
permanently. 
r. Griffith . E. Was first seen by Mr. Griffith in 1929, 
1 E. when obstruction of the central artery 
of the retina was diagnosed. Patient 
attended again in 1932. 
R.E. ¢. (Dise atrophic.) 
L.E. §. 
r. Griffith .E. Lost sight in right eye five years before 
) attendance at the Royal Eye Hospital. 
R. E. Dise atrophic. Arteries small. 
r. King . E. Lost sight in right eye three months 
E before first attendance. Disc pale. 
Vessels very small. Occlusion of 
superior temporal artery. 
. Sorsby R. E. 
L. E. 
r. Savin R. E. . Lost sight in right eye a day before first 
L.E. x5 attendance. 
. Bickerton R.E. C.F. W.R. positive. Obliterative endarteritis. 
L.E. x% Lost sight five davs before attendance 
at the Royal Eye Hospital. 
. King R. E. Lost sight in left eye two days before 
L. E. ye coming to the Royal Eye Hospital. 
r. Letchworth R.E. W.R. positive. Lost sight suddenly one 
L. E. M. day before attendance at the Royal 
Eye Hospital. Blood-pressure 220/118. 
. Savin R.E. Lost sight three days before first 
L. E. .M. attendance. 
1936 : . Rycroft R.E. § Intense arteriosclerosis with hemorrhages 
L.E. C.F. and exudates in right eye. 


An analysis of these tables brings out the following facts :— 
Age.—Occlusion of the central artery of the retina or its branches occurred in the 
following age-groups :— 
Age No. Age No. 
Under 30 en 50 to 60 ras 17 
30 to 40 ‘ae 60 to 70 ee 14 
40 to 50 ie 70 to 80 _ 15 


Sex.—30 males, and 24 females. 

Side affected.—In unilateral cases the left eye was affected in 31 patients, the right 
eye in 20. Three patients developed bilateral blindness as a result of bilateral 
occlusion of the central artery of the retina. 

Heart disease.—In the five young patients valvular disease of the heart was 
present. One patient, aged 54, also had mitral disease. None of the other patients 
showed any evidence of valvular disease. Myocardial disease was present in 
nine patients, and was associated with intense arteriosclerosis and very high blood- 
pressure. 

Retinal arteriosclerosis.—--The majority of the patients showed evidence of retinal 
arteriosclerosis in the non-affected eye. There was, however, a group of patients 
who showed no arteriosclerotic changes in the non-affected eye. 

Occlusion of a branch of the artery Among the 27 patients who are now alive 
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and were very carefully examined, I found that the superior temporal branch only 
was occluded in three patients. In five cases the superior temporal was occluded, 
together with the superior nasal branch and macular branch. 

In patients who had no perception of light in the affected eye and complete 
optic atrophy, it was noticed that the occlusion of the retinal arteries was always 
more marked in the superior branches, and also in the macular branch. It seems 
that the superior branches are more vulnerable to the process of occlusion. In the 
study of thrombosis of the retinal vein and its tributaries, Foster Moore, in 1924, 
pointed out that the superior temporal vein is thrombosed three times as frequently 
as the lower branch, and suggested that the fact that arteriovenous crossings are 
more common in the upper temporal region of the retina accounts for the greater 


frequency of thrombosis of the superior temporal vein. 

i cannot offer any anatomical explanation for the more frequent involvement of 
the superior temporal branch of the retinal artery. 

Occlusion of the artery with an associated thrombosis of the vein.—In two patients, 


occlusion of a branch of the retinal artery occurred together with a thrombosis of a 
tributary of the retinal vein. In one patient, thrombosis of the retinal vein occurred 
in the right eye twenty-one years after loss of sight in the left eye as a result of 
occlusion of the retinal artery. 

In only one of these patients, who had an associated thrombosis of the vein with 
an occlusion of the artery, was there any rise of intra-ocular pressure and develop- 
ment of secondary glaucoma. All other patients suffering from occlusion of retinal 
arteries did not develop any rise of intra-ocular tension. 

It is interesting to note that, in the same period of years (1931-1936), there 
were 205 patients attended to in the Out-patients Department of the Royal Eye 
Hospital who were diagnosed to be suffering from thrombosis of the central retinal 
vein or its tributaries. It was George Coats who first pointed out that it is a matter 
of chance whether the thrombosis occurred in the half-occluded artery or vein, but 


this chance occurs four times as frequently in the retinal veins as it does in the 
retinal arteries. 
Fields of vision—The more frequent occlusion of the temporal branch accounts 


for the corresponding loss of the nasal field (often sector shaped) in patients with 
branch occlusion of the artery. -It was also noticed that, in patients who only had 
perception of light in the affected eye, the perception was only appreciated in the 
temporal fiéld (from the nasal part of the retina). This was also noticed by Fisher 
and Coats in 1905. Coats suggested a satisfactory explanation, namely that the 
capillary anastomosis between the ciliary and retinal vessel systems in this region is 
capable of keeping up the nutrition of a small zone of retina in the immediate 
vicinity of the disc. 

Pathology of occlusion—Summarizing all these facts, one is driven to the 
following conclusions: 


(1) Occlusion of the central artery of the retina or its branches occurs very 
rarely (10% of all cases) in young people, and in such cases is the result of valvular 
disease of the heart. True embolism of the retinal artery may be the pathological 


explanation of these cases. In 90% of all the cases, the condition occurred after 
the age of 50, and was not associated with valvular disease of the heart or gross 
disease (aneurysm) of the larger arteries. Most of these cases showed ophthalmo- 
scopic evidence of endarteritis of the retinal vessels. It is therefore obvious that the 
sudden loss of sight had only followed a slow and gradual process of obliterative 
endarteritis. 

Occlusion of the artery may occur at any time of the day, though, in most 
cases, it occurred in the early hours of the morning. The patient feels, at the time, 
no discomfort, headache or faintness, and it is most likely that even a small! fall in 
blood-pressure will cause a diminished flow of blood through the retinal artery, 
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collapse of the half-occluded vessel and ultimately, thrombosis and permanent 
occlusion. Many of these patients had attacks of transient loss of sight, followed 
eventually by permanent blindness. 

In other cases, loss of sight in one eye was followed a few days later by full or 
partial recovery. On the basis of these clinical facts and the ophthalmoscopic 
observation of the frequent occurrence of angio-spasm in the diseased retinal 
arteries, we must also accept the possibility of active spasm of the diseased retinal 
vessel acting as the exciting cause of the temporary occlusion which is, in many 
cases, followed by thrombosis and permanent occlusion. The clinical history of 
three patients points to the fact that prolonged spasm without permanent occlusion 
will cause permanent damage to the retina, resulting in total or partial blindness. 

In a group of cases reported there was no ophthalmoscopic evidence of endarteritis 
of the retinal vessels. The absence of pathological changes in these arteries cannot 
be fully established, because, in many cases, vessels which show no opthalmoscopic 
evidence of disease have been found histologically to be affected with atheromatous 
changes. Bridgett reported in 1926 on the results of 200 consecutive necropsies 
performed in the Philadelphia General Hospital and Hospital of the University of 
Pennsylvania. Histological examinations were made of the optic nerve, with 
especial reference to the normal or pathological structure of the central artery of 
the retina. In 27 of his cases, previous careful opthalmoscopic observations by 
competent ophthalmologists established the fact that, in 17 cases, the visible 
retinal arteries were normal, and yet, at necropsy, histological examination revealed 
that only seven were normal. In the same group of 200 cases, Bridgett found 
that, in 22 instances, the vessel of one side only showed disease changes. 

General health and prognosis as to life-—It is interesting to note that, in the 
majority of cases, the general health of the patient was in no way affected, and 
remained good in spite of occlusion of the central artery of the retina, and evidence 
of retinal arteriosclerosis. This fact bears out the modern clinical observations 
that arteriosclerosis has an irregular and patchy distribution. 

Involvement of the retinal arteries does not in all cases indicate disease of 
the cerebral or coronary vessels. Bridgett, in his analysis, found that in 
the same number of cases sclerosis occurred in the aorta, coronary or cerebral 
arteries, but that only in 30% of cases were the central arteries of the retina also 
involved. Conversely, in about 18% of the patients with grossly normal aorte, 
coronary, or cerebral vessels, sclerosis of the central arteries was found. It was also 
most instructive to find, in the present investigation, that, in the five young patients 
suffering from valvular disease of the heart, embolism of the central artery of the 
retina and subsequent occlusion occurred in the chronic stage of endocarditis. 
The patient felt quite well at the time, all are uow alive and the heart is well 
compensated. 

Many of the 54 patients with occlusion of the retinal arteries lived for very long 
periods after the onset of occlusion. One man is still alive twenty-one years since, 
though he had a cerebral thrombosis three years ago. Others lived for thirteen 
and nine years after sudden occlusion. Many are still alive five, four and three 
years since the onset. 

A prognosis as regards life cannot be given in these cases of obliterative 
endarteritis of retinal arteries, with occlusion unless there is evidence of gross 
arterial disease of the coronary or cerebral vessels. 

Treatment of sudden occlusion.—In 1861, Graefe performed an iridectomy for a 
patient suffering from embolism of the central artery of the retina. In 1884, 
Priestley Smith advocated paracentesis for these patients. In 1882 and 1883, Wood 
White and von Mauthner pointed out the value of ocular massage in restoring vision 
to the affected eye. 
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With the acceptance by many ophthalmologists of the theory of active spasm 
of the artery causing sudden occlusion, amyl nitrite inhalations, nitroglycerine and, 
recently subconjunctival injections of acetylcholine have been suggested. 

In cases of genuine active spasm, these remedies seem to have helped. One 
must, however, accept these cures with reservations, because in cases of transient 
blindness recovery follows spontaneously, and, during the past century, ophthalmolo- 
gists have reported many cases in which the patient suddenly recovered his vision 
while the instruments were being got ready for the operation. 

I wish to thank Mr. Arthur D. Griffith and Mr. Arnold Sorsby for their advice 


and criticism, and all the members of the staff of the Royal Eye Hospital for 


allowing me to publish the clinical notes of their cases and for their permission to 
show the patients at this meeting. 
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Discussion.—Mr. T. HARRISON BUTLER said that two or three years ago he had, as a 
patient, a master from a large public school, who had been liable, for thirty years, to 
evanescent attacks of blindness, their duration varying from twenty to fifteen minutes. 
Latterly he had had temporary obfuscations of intellect, for example, while taking his class, 
so that for two or three seconds he “lost himself.’’ Abadie, in his book, said he thought 
thrormbosis was very rare, and that nearly all these conditions were due to spasm. There 
was much to be said in favour of that view, because if an artery was thrombosed he (the 
speaker) did not see how it could, in a short space of time, become efficient again. In cases 
of obstruction one watched the fundus, and after a day or two the circulation was seen to 
have become re-established, and it was possible to see blood columns pulsating to and fro in 
the arteries. Circulation was re-established even though the sight might not return. He 
had had another patient who, for twenty minutes, lost the sight of one eye and then sight 
returned ; he did not know whether there had been any further attacks. Of the occurrence 
of embolism one could not doubt. He had had a patient, brought to the Eye Hospital ten 
minutes after he had lost his sight, and he (the speaker) saw an embolism at the bifurcation 
of the artery. He performed paracentesis and gave amyl nitrite. Shown at a meeting the 
same day, the patient said he could see normally. He (the speaker) could not then see 
anything, but another observer found the embolus at the periphery of the retina. Spasm 
probably occurred more often than was generally supposed. It would account for cases such 
as he had described. 


_ Sir JOHN PARSONS said that an optimistic paper had been written about acetylcholine by 
Orr and Young. He (Sir John) had tried it in one case, but the result was not very good. 
He would be glad to know whether it had been tried on many occasions by any members. 


The PRESIDENT said he had tried acetylcholine in one case, but without benefit. 


Mr. FRANK JULER said he thought that acetylcholine had been tried several times for this 
condition by house-surgeons at the Royal London Ophthalmic Hospital but, he believed, 
without any benefit. 


Mr. F. T. RipLEy said that one aspect of the subject was rare, namely, that the 
occlusion might follow a blow on the head. An apparently normal girl had a_ typical 
lesion of this kind following the severe bumping of her head on a telephone bracket. 
Compensation had been awarded in that case. He had found notes of another case, in 
which a man had received a glancing blow from a falling sack, but unconsciousness had not 
followed. 


Mr. HUMPHREY NEAME said that paracentesis was worth trying in such a case, in spite 
of the possibility that the embolus might happen to shift of its own accord. He had a 
patient, over 60, who, six months before, had lost the sight of one eye. There was the same 
event in the other eye twenty-four hours before he came to the hospital. He (Mr. Neame) 
performed paracentesis, and vision returned, in forty-eight hours, to 34. It was possible 
that the time of operation coincided with the shifting of an embolus of itself. 


Mr. RANSOM PICKARD said that in one case he had tried acetylcholine, and it did some 
good, as the field was partially restored. Obviously that drug would not be of use except 
in cases with distinct spasm, whether or not there was partial occlusion by clot or anything 
else. Spasm entered into the history of many cases, because on several occasions in some 
cases vision had disappeared and then reappeared. That was on all fours with what hap- 
pened in the brain, when there were several attacks of temporary aphasia or temporary 
hemiplegia. Seeing they were such transient attacks they could only be accounted for by 
spasm. Spasm was probably a much more frequent factor than many imagined. 

One type of loss of vision which had not been referred to was that intermittent loss in 
people who had atheroma of the retinal vessels, and whose biood-pressure was reduced 
because of the failure of the heart. Those people were very liable to have intermittent 
blindness. If in those cases one could restore the circulation, the sight also was restored. 
The failure of vision was often obviously pari passu with the failure in the circulation. 
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For those of you who are ignorant of our border history let me say that the 
‘ Debatable Land’’ was a comparatively small tract of country between the realms 
of England and Scotland, whose ownership was in constant dispute and which was 
the source of incessant strife. In my home county of Northumberland matters in 
doubt are still spoken of as belonging to the debatable land. 

Whether or no cancer is on the increase is certainly debatable, but it will 
be universally allowed that there is no evidence of any reduction either in its 
incidence or fatality. 


CAUSATION 


It is easy to say that the cells are in revolt at the host’s control, but we know 
so little about what that control may be that it leaves the question entirely in the 
dark. There can be no doubt that the cells of the body possess the strongest 
impetus to grow to type, as is shown by the development of the embryo, by the 
subsequent growth of the individual, and by the repair of injuries. Until we know 
what this controlling mechanism may be its disorders must remain a mystery. The 
experimental work done on the origin of cancer forms up to date the most fascinating 
story of endeavour, but I fear that in spite of suggestions to the contrary it cannot as 
yet be translated into terms of either prophylaxis or therapeutic management. The 
most constructive things that have been said on this matter have probably come from 
our immediate past President, Mr. Sampson Handley, though it is sometimes difficult 
to fit in what seems apparent with clinical experience. Even the oldest explanations, 
such as chronic irritation, may fall to the ground, and I often wonder at the curious 
anomaly which ordains that an unhealed burn will almost certainly become 
epitheliomatous if the patient survives until after the age of 40, whereas a chronic 
ulcer of the leg, which is often a life-long possession, very rarely becomes malignant. 

I was immensely impressed many years ago by several examples of long-standing 
irritative conditions not followed by cancer, whereas cancer haa developed in some 


* The address was illustrated by lantern slides. 
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adjacent tissue in which irritation had not obviously played any part. This suggests 
a consideration of the very many possible causative factors which yet fail to produce 
cancer in the great majority of instances. I do think that very often the time 
factor is lost sight of, and we ought to realize that it may take many years for a 
cancer-producing agent to have its specific effect. In this connexion, Sir Thomas 
Oliver has pointed out that among the tar-workers of Tyneside it is only after 
fifteen or more years that epithelioma appears. It is also probable that a specific 
irritant can only act if the conditions of body resistance are favourable, so that it 
appears to be a question rather of the interaction of two factors than of either one 
of them alone. But whereas there are many patients in whom cancer does not 
develop in spite of what appear to be favourable conditions, there are others in which 
it seems as though the tissues were determined to commit suicide, and in which 
malignant disease in some form will arise. An illustration is as follows :— 


In a female patient at the age of 45, a simple excision of the breast alone was carried out 
for malignant disease. 

Twenty-five years later, the contents of the axilla were removed, the glands being 
infiltrated with carcinoma of the scirrhous type. At the same time a rodent ulcer on the 


face was excised. 
Seven years later, the patient died from a malignant parotid tumour. There was no 


recurrence in the other areas. 


It is no explanation to say that cancer is the consequence of local senility rather 
than general senescence. There is surely one factor, which may be overlooked, and 
that is the ever-increasing unrest both mental and physical which pursues the 
community. Most observers are agreed that those who live the least disturbed and 
most vegetative lives and with the most calm and cheerful outlook are those least 
likely to suffer from malignant disease. 

It is said that cancer takes a heavier toll of those in the industrial community 
than in other walks of life, but whether this is actual or apparent I am not able to 
say. I cannot but think that it is some further evidence of the stress and strain of 
the times in which we live, for there can be no doubt that those in a humbler walk 
of life are less able to protect themselves from the minor horrors of civilization than 
those in another sphere. Although nowadays working hours in industry are shorter 
than they used to be, the speed and intensity of effort is greatly enhanced, and men 
who have known both worlds, so to speak, constantly tell me of the anxiety of the 
day’s work, shorter though it may be, as compared with times not so very many 
years ago. 


PRE-CANCEROUS CONDITIONS 


It is usual to assume that damaged organs are more liable to malignant disease 
than those that are healthy, but the statement is open to question. When [ first 
began the study of medicine it was customary to look upon superficial glossitis or 
leukoplakia as a precursor of cancer, and in fact many authorities were so sure of 
the association that they actually advised that the tongue should be excised where 
glossitis was well marked, in order to anticipate what they considered the inevitable 
development of cancer. It certainly appeared as though this view was correct, for 
almost without exception, cases of malignant disease of the mouth occurred in those 
suffering from glossitis, and I never remember, in those days, to have seen an example 
unaccompanied by leukoplakia. It was assumed that the very great rarity of 
malignant disease of the mouth in women was because of their freedom from 
leukoplakia. Nothing has so shaken my belief in so-called pre-cancerous conditions 
as the change which has occurred in regard to this matter. During the latter years 
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of my work in Newcastle, I was accustomed to see many cases of cancer of the 
mouth; in the majority there was no evidence of leukoplakia, and many had 
perfectly healthy mouths. Several of these cases occurred in women, and often 
in those whose oral hygiene was above suspicion. It may be that leukoplakia is 
often the precursor of cancer, but it is clear that epithelioma can occur as frequently, 
and presumably as readily, in its absence. To-day many people speak of some form 
of oral sepsis as an undoubted precursor of cancer, but surely there was never a time 
when more attention was paid to the mouth and when there were fewer cases of 
obvious sepsis, while it cannot be denied that malignant disease of the mouth, the 
pharynx, and the cesophagus, are as common as ever. It may have some bearing on 
the fallacy to recall that thirty or more years ago the teeth of the hospital class of 
patient were seriously neglected and were often in a dreadful state, yet duodenal 
ulcer was a great rarity. Only about 15% of cases of cancer of the stomach can be 
shown to follow on ulcer; in the remaining 85% some other explanation must be 
found. It is now suggested that a form of gastritis is almost invariably a precursor 
of cancer of this viscus, but unless it can be in existence without causing symptoms, 
this is not in accord with my own clinical experience. I have always taken 
particular care to inquire as to the antecedent history of those suffering from this 
fell manifestation, and whereas there are admittedly a proportion who complain of 
previous gastric trouble, it is much more usual for patients to say that they 
have always been perfectly healthy without a vestige of stomach trouble and 
able to take any form of food with impunity. With cancer in other situations 
one repeatedly notices that it is the big, strong, healthy-looking people that fall 
victims, almost suggesting that it is somehow connected with a full life and the joy 
of living. 

There can be no doubt of the association of malignant disease with papilloma, 
and now that attention has been more than ever directed to this matter, the close 
association, in the rectum particularly, has frequently been commented upon. Never- 
theless, the relationship has not been explained, and there must be some factor 
other than the mere presence of the papilloma to account for the development of 
malignancy. What is the match that lights the fire ? 

The natural history of malignant disease is very fascinating and worthy of more 
sustained study and record than has been accorded to it in the past. The life-story 
of cases influenced by treatment is of great value, but of greater interest still 
are those which have been allowed to progress untreated. This information is 
most important in connexion with our efforts at treatment, for we are so apt to 
assume that certain interventions have produced certain effects, whereas these may 
be but the natural phenomena governing the growth of the neoplasms concerned. 
The mode of onset of malignant disease undoubtedly varies, and I think it is not 
correct to assume that it always steadily progresses from inception to maturity. I 
have been much struck with the statements of intelligent people who have assured 
me that growths have sprung up, so to speak, in a very short time like an outburst, 
and that after the outburst has reached a certain point, progress has slowed down 
and become deliberate. In the breast it sometimes appears as though the real 
battle took place in connexion with the primary tumour, for there is clinical evidence 
to show that even the big growths that break down and go on to ulceration are not 
necessarily, or usually, so malignant in their behaviour as those in which early 
invasion of the lymphatics occurs. Once the latter has taken place it seems as if 
the resistance was on a much lower plane, and as though the tissues had less chance 
to object. The invasion of the glands may be a sign of widespread involvement 
and it has been suggested that at the same time the mediastinal glands and supra- 
clavicular glands are also involved. This touches the question of the route of 
invasion of the various group of glands. I believe that this may vary and that 
whereas invasion of the glands above the clavicle may be via the axilla there 
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can be no doubt that occasionally they are involved directly by lymphatic vessels 
which pass over the clavicle. I have indeed sometimes detected these vessels as 
infiltrated cords, which can be felt passing upwards from the breast over that bone. 
In other examples the route may be via the mediastinum. There are abundant 
illustrations of this resistance of a primary growth by the tissues and I know none 
better than that of the woman whose picture I show you [slide exhibited]. In this 
case there was an advanced cancer of the breast, said to have been of nine years’ 
duration when I first saw the patient, but she lived for seven years longer and 
showed no sign of dissemination until near her end. This raises the whole 
question of the immunity of the tissues to malignant disease or their natural 
resistance. This matter was dealt with by Sir Alfred Pearce Gould in the Bradshaw 
Lecture for 1910, when he gave some striking illustrations. I have never seen 
a case of epithelial cancer become completely well, but I have seen such a condition 
improve very considerably, the growth remaining localized for many years, and 
I have repeatedly noticed evidences of repair in connexion with malignant growths, 
All such cases should be carefully recorded and I always regret that so little is made 
of these clinical opportunities by those who could follow them for long periods of 
time. But whether malignancy is a character of the behaviour of a tumour rather 
than an expression of its local make-up is really the crucial test in this matter. There 
can be no doubt that very often secondary tumours disappear, although as a rule 
they reappear in other situations and ultimately prove fatal. So far as I know there 
is no information available about the factors that govern this resistance and what 
causes the breakdown of the fight that is going on, but these are matters not so much 
for debate as for investigation. Another point of great interest concerns the long 
period during which malignant cells or tissues may remain dormant. I have quoted 
a case in which the interval was twenty-five years, which is the longest in my 
personal experience, but I have seen many cases in which growth has appeared in 
glands, ten, fifteen and twenty years after the successful treatment of the primary 
growth. Then quite apart from the glands, there is evidence that neoplastic cells 
may lie dormant in viscera for many years only to become active for some reason 
unknown. The illustration of melanotic growths in the liver secondary to a primary 
focus in the eye is well recognized, although often overlooked in consideration of these 
problems. In this connexion, I have known an interval of fifteen years between the 
primary growth in the eye and the development of proved secondary deposits in the 
liver. Even the route taken by growths when they disseminate is not always 
determined and may be very surprising. I have in mind the case of a patient who 
sutfered from an epithelioma of the urethra. This was excised with an excellent 
functional result and without any local recurrence, but two years afterwards the 
man died from deposits in the mediastinum. The same event occurred in another 
patient who made a good recovery after removal of a malignant growth of the cecum. 
It is also fascinating to ponder on the possible restraining effect of the primary 
tumour. The size and bulk of a tumour is not necessarily any guide to its 
malignancy and, in fact, it is surely the other way. May it not be that the large 
and strikingly obvious tumour is evidence of the success of the local defensive 
mechanisms which have put up so good a resistance in that particular case. 
The converse is certainly true and there is no justification for assuming that because 
a growth is small and early in point of history it must necessarily be the best from 
the prognostic angle. In the breast, in the stomach, in the gall-bladder and in 
the mouth, I have sometimes seen the smallest of tumours treated by the most 
radical and thorough operative measures and yet followed by an early and extensive 
local recurrence or dissemination. It seems irresistible to conclude that those cases 
are likely to do best if there has been time for the presence of the growth to 
stimulate the surrounding tissues to bring up all their defensive mechanisms before 
surgical interference has been contemplated. ; 





Section of Su rgery 


DIAGNOSIS 


It seems an extraordinary thing that so many patients who present themselves 
for treatment give a long history of very definite symptoms and sometimes of signs 
extending over a period during which the diagnosis might have been made. In 
many of these instances the patient has hesitated to apply for advice—often because 
the fear of the decision has acted as a deterrent. On the other hand on many 
occasions the delay has been due to the fact that the practitioner in charge has 
hoped that the condition might turn out to be inflammatory, and has been too 
persistent in the application of such measures as might be expected to lead to cure 
if that was the case. It cannot be too emphatically stated that any inflammatory 
condition which may complicate the diagnosis should respond to treatment beyond 
all question within a fortnight, and if improvement is not absolutely beyond question, 
then there should be no excuse for further delay and the suspicion of malignant 
disease must be settled by some other means. 

In abdominal conditions, I would like to insist on the extreme significance of 
hemorrhage and slight obstructive attacks. During years past I have constantly 
found these symptoms associated with malignant disease long before there was any 
obvious sign, and with the resources for diagnosis now available we have often 
discovered a growth in the stomach or in the bowel, which has been attended 
by long intervals in which the patient was apparently perfectly well and free from 
all anxiety. 

For the most part the diagnosis of malignant disease is sufficiently obvious, and 
it becomes more a question of the diagnosis of the extent of the disease and its 
possible spread. In order to settle these questions time and repeated examinations 
are required and I would like to stress the importance of having patients in hospital 
for this purpose. It is absurd to suppose that a correct and complete diagnosis can 
usually be made at a first and hasty visitin the consulting room. In connexion with 
the cesophagus, for instance, it is usually quite easy to come to a conclusion as to the 
nature and situation of the disease, but the great problem is to decide as to its local 
extension and the question of dissemination. On these matters we can only get an 
inkling by careful investigation by X-rays, the cesophagoscope, and the bronchoscope. 
It is related that Halsted, who did so much to advance the surgery of cancer of the 
breast, was quite accustomed to spend at least an hour in ordinary examination of a 
single case. In that connexion I would like to say how valuable it is to write 
down an account of what is found, and how much can be learned of the importance 
of the examination by sodoing. In breast cases I have recently come to realize the 
extreme value of the routine X-ray examination of the chest, the spine, and the 
pelvic bones, for in many instances such examination has every now and again revealed 
otherwise unsuspected secondary deposits. The proper examination of the gross 
specimens removed at operation may very well come under this head, for a patho- 
logical diagnosis is really of more importance for purposes of record and for adding to 
our knowledge than the clinical diagnosis itself. 

I am quite sure that in any active surgical service the thorough investigation and 
recording of the cases of malignant disease of the breast, including pathology, after- 
care, and follow-up, would be quite enough to occupy the time of one member of the 
staff. 


BIOPsy 


Another debatable point is the wisdom or otherwise of a biopsy, either to settle 
questions of diagnosis and determine treatment, or for the purpose of accurate 
record where methods of treatment other than operation are contemplated. 

In dealing with doubtful tumours it is imperative to know their real nature if 
treatment is to have the best chance of success. So often small lesions are treated 
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—excised and not examined, or destroyed by the cautery, or by carbon-dioxide snow, 
or disappear after radiation—and their real nature is not known until there is a 
local recurrence or, worse still, involvement of neighbouring glands or dissemination. 
It ought to be an absolute rule that every such doubtful lesion should be excised 
entire for expert pathological opinion. Where questions of malignant disease 
arise a biopsy is infinitely less harmful than an incomplete operation. The problem 
in connexion with doubtful lumps in the breast furnishes a concrete illustration, 
and it is constantly stated that to make a biopsy is the worst possible thing 
that can be done. But there are cases in which an examination of the living 
pathology may be of great moment to the patient. To cut into a tumour and to 
remove a portion for microscopic examination, leaving an interval of perhaps as 
long as a week to elapse, may indeed be harmful, but in the great majority of cases 
anyone sufficiently trained in gross pathology will be able to give an accurate 
decision by an immediate incision, so that the necessary operation may be proceeded 
with at once. If, on the other hand, the person responsible feels that he is not 
competent to make the diagnosis by a simple incision, or if this proves impossible, 
then it is much better that the affected area should be completely cut out and 
sent for examination, which will necessitate completion of the operation in a 
week or ten days time. I have no evidence that the adoption of either of these 
plans renders the prognosis worse, and in my opinion I feel that it is likely to 
be much less harmful than the prolonged and perhaps rather too thorough 
manipulation of a tumour, which is sometimes carried out just before an operation 
or under the anesthetic in the hope that a final determination of physical signs 
may settle the problem. In the breast the difficulty usually arises in connexion 
with cysts, areas of localized mastitis, and the rare instances of tuberculosis. In 
the case of cysts, diagnosis by incision is easy; in mastitis, the edge test will 
nearly always distinguish it from cancer, and it is only in the very rare occurrence 
of tuberculosis that a real difficulty has arisen. 

The technique of these exploratory incisions is of some considerable importance. 
If I think that I can make a diagnosis by such an incision, I have the towels and 
everything else arranged as for the complete operation, and then lay gauze soaked 
in Harrington’s solution? about the area of the proposed exploration. The latter 
is made with a sharp knife directly into the tumour. Once the decision has been 
made, the wound is packed with gauze soaked in Harrington’s solution and is 
then completely closed by a watertight stitch which prevents any of the fluid 
reaching the surface. The instruments used for this incision are all discarded, the 
skin is carefully re-prepared, the gloves are changed, and the operation is proceeded 
with. 

Where it is a question of removing a portion of tissue simply for purposes of 
record and in which the condition is almost certainly malignant, it seems reasonable 
to use the cautery for the actual incision and to bury radium then and there in the 
wound. Further research may show that it is wise to use deep X-ray therapy 
before biopsy. 

In the hollow viscera it is essential not to cut into growths in situ. Tissues 
invaded by growths do not readily heal, 2nd more than once I have had a deplorable 
disaster from peritonitis when in my zeal I have actually cut into a growth in some 
viscus. An outlying nodule on the peritoneum, or a gland as near to the growth as 
possible, should preferably be selected. 


PROPAGANDA 
The value of propaganda is certainly debatable. I have never believed in the 
sort of wholesale propaganda, which consists in forcing knowledge of malignant 


1 Harrington’s solution: S,V.M. 640 csc.; hydrochloric acid 60 c.c.; mercury bichloride 8 grm.; 
water 300 c.c. 
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disease on the public and which endeavours to terrorize the people into a realization 
of danger by extravagant statements backed by alarming posters. But I have great 
faith in the sort of peaceful propaganda, which can be carried out by the medical man 
who is in close association with his patient and who can explain to mothers the 
importance of telling their daughters not to repeat the error of neglecting lumps or 
unwonted symptoms, an error which possibly, in their own case has been attended 
by unfortunate results. The realization of the importance of these matters is having 
a good effect, for I certainly notice that patients are applying earlier for relief where 
malignant disease is suspected. 

I have no patience with the practice of periodic examination and somehow feel 
that it is foreign to the nature of the Britisher. After all, 1’'very much question 
if one’s own bag of. bones is worth so much bother, and believe that most of us 
would ‘properly prefer to postpone complaint until some definite symptoms have 
arisen. 

The teaching of cancer surgery should play a large part in the education of the 
medical student, since it needs must obtrude itself so often in practice. Multiplicity 
of special departments and clinics is to be deplored, but every opportunity should be 
taken to make full use of malignant cases for demonstration so that students may get 
to know all their manifestations. In these matters it is essential to stress the 
importance of becoming familiar with the features and appearances of cancer in its 
various forms, and to recognize that nothing as yet can supersede the importance of 
the ordinary methods of examination. We must beware of those who yearn for 
special tests and who spurn simplicity and directness and are only satisfied with ends 
obtained by methods that are obtuse. In my time I have seen so many of these 
plans come to nought that it makes me chary of any “ test for cancer”’, unless it 
has proved its efficiency in the hands of many observers, and not only of those who 
claim its paternity. 


QUESTIONS OF TREATMENT 


Cavil not, you brother or sister, if your neighbour’s voice is not like yours; only hope that 
his words are honest (as far as they may be), and his heart humble and thankful.— 
W. M. THackeray. 


It is when the actual treatment to be employed in any individual case comes to 
be settled that so many debatable matters arise. I take it that everyone will agree 
that the problem of the treatment of cancer is still pretty much where it was a 
hundred and fifty years ago when John Hunter gave such an illuminating account 
of his interview with the cancer curer. As yet there is no effective means of “so 
altering the constitution of the parts that the cancer will disappear’’ and until that 
can be brought about we must rely on its local treatment. Personally, I feel 
satisfied that eventually the management of malignant disease will resolve itself 
into some form of hemotherapy, and it is that view of the matter which has always 
made me so extremely interested in the method of treatment advocated by the late 
W. B. Coley. Ihave had occasion to say many times that I have never seen a 
sarcoma cured by Coley’s toxins, but I have seen cases that have been influenced 
for long in a truly remarkable way, and I have always been greatly impressed by 
the perfectly honest records of the success of this method which have come to us 
from many quarters. Ail those who have taken an interest in these matters must 
have noticed the occasional controlling effect of some of the chemical preparations 
that have been tried from time to time and, although these may have fallen far 
short of cure, they have at least proved that their influence has been notable. 
Recently I have observed one or two patients who have been under treatnent 
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by deep X-ray therapy for some painful malignant lesion despite the fact that 
there have been obvious and palpable secondary deposits in other regions. In these 
cases I have been struck not so much by the local improvement, but by the fact of 
improvement in the secondary masses, although in none of the cases which I have 
in mind have these been separately treated. 

With regard to treatment in general, I would like it to be clearly understood 
that I do not recognize any competition between radium and surgery. Eventually, 
let us hope, the scope of either remedy will be well-defined. At present they may 
be alternatives in certain fields, whereas in others the superiority of one or the 
other must be clearly admitted. But what I do want to insist on is the extreme 
importance of recognizing that treatment by surgery still occupies the most 
important place in the treatment of cancer in most situations, at the same time 
admitting that in others radium is perhaps superior. For the most part the man- 
agement of cancer is a question of the treatment of the lymphatic areas, and there 
I would like to state my belief, founded on a not inconsiderable experience, that 
surgery is far the better method and that a great many failures are because this is 
not recognized and acted upon. I have been very much distressed at the numbers 
of cases I have seen where a primary focus in the lip, or the tongue, or the vulva, 
has been efficiently treated by radium, but the patient has died as a result of 
invasion of the glands, which have not responded to radiation and which have not 
been dealt with surgically. Radium can be so marvellously successful in certain 
situations and is obviously so powerful that I think it is only fair to ask ourselves 
whether or not it ever does harm. Does it, for instance, if unsuccessful, Jower 
the natural resistance of the tissues, and does it perhaps sometimes thereby 
encourage dissemination? There is ample experimental evidence that in animals 
malignant neoplasms can be produced by the long continued action of radio-active 
substances (Joan M. Ross, Journal of Pathology, 1936, Vol. 43) and there is sug- 
gestive evidence that the same may occur in the human body (Ross, 1932). I find 
that if there is not a conviction there is, at least, a growing uneasy. feeling in the 
profession that radium may sometimes enhance malignancy and cause unexpected 
dissemination. I have seen cases in which this possibility bas been suggested, and 
although in each case proof is wanting, I think the matter deserves very earnest 
consideration and further investigation. 

The following is the record of a very striking and suggestive case. The patient 
was a very healthy, well-preserved man, 67 years of age, and the sequence of events 
was as set out :— 


March 1919: Tiny malignant ulcer (epithelioma) on lower eyelid after incision of tarsa! 
cyst. Treated by radium, soon recurred. 

February 1920: Ulcer excised—recurred and destroyed by cautery with local success. 

August 1920: Glands over parotid and in neck invaded. Removed by Crile’s method. 

September 1920: Prophylactic treatment by radium pack over neck. 

December 1920: Death from malignant disease of liver without suggestion of any othe: 
primary focus. 


However, quite apart from these general considerations, it cannot be too strongly 
asserted that nothing is worse than niggling meddlesome intervention in cancer 
cases. In every case it should either be thorough treatment by irradiation, or 
thorough treatment by surgery, and in many cases it is now a question of thorough 
treatment by radium for the primary focus and thorough treatment by surgery for 
the path of probable malignant invasion. Nothing can be worse, and nothing 
is more wicked, than the attitude which relies on ‘a spot of X-rays” or “a dash 
of radium”, combined, perhaps, with “ a trifling surgical interference’’. Such means 
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of dealing with cancer are nothing short of criminal and the cases would probably be 
very much better if they were left alone. 


SOME RESULTS OF THE OPERATIVE TREATMENT 


‘* Montaigne thought the doctor among the most fortunate of beings because the sun shone upon 
his successes while his failures were buried in the tomb.’-—Lorp Moynigan. 


It is just a few months more than twelve years ago since I had the privilege of 
bringing before this Section some of the actual results of the operative treatment 
of malignant disease in various parts of the body. Since that time many of the 
cases to which I then referred have remained well and many other examples of long 
relief after operations for cancer have occurred in my own personal experience. In 
the hope of dispeiling the pessimism which seems to depress many of my younger 
friends, | am venturing to again present some of these results for their encourage- 
ment. To those who may inwardly complain that they do not like “ twice- 
cooked meat,” may I plead that cases of malignant disease, known to be free from 
recurrence after considerable periods, are like antiques, for the longer time goes on, 
the more valuable do the records become. Unfortunately, I am not able to present 
complete statistical information, but none the less the cases which I have followed 
for many years are interesting and impressive, and continue to stimulate me to 
further effort. 

In breast cancer it must be admitted that there are very many disappointments, 
but I have been surprised to hear from doctor friends in various parts of the country 
how often they look upon operative interference for this condition as almost valueless. 
Unfortunately, that outlook is often passed on to the public, for I have sometimes 
had women tell me that if they knew that the disease in the breast was really 
cancerous, nothing would induce them to submit to an operation, as they were 
convinced that operative interference was invariably unsuccessful. But the attitude 
of the public is often very difficult to fathom. A colleague carried out a radical 
removal for breast cancer with an excellent result. Five years later there was no 
recurrence, but a growth had appeared in the opposite breast. This time the patient 
went to a cancer curer, who treated her by the application of a decoction of cabbage 
leaves boiled in oil. A huge ulcer formed, and she presented herself at the hospital 
with a horrible cavern in the situation of the affected breast, but she still asserted 
that she firmly believed in the cancer curer and had no faith in surgery! In 
the North I lived among my patients, and frequently saw those on whom I had 
operated, and in that way I was familiar with many patients free from recurrence for 
several years after operations on the breast. A critical analysis has taught surgeons 
that the prognosis in breast cancer largely depends upon the state of the lymphatic 
glands at the time of the operation, and it must be admitted that, in the period only 
just over, the majority of the patients who came under the care of surgeons had 
already invasion of the axillary glands. Nevertheless, there cannot be any excuse 
for discerning people to lump together all cases of malignant disease of the breast 
and to draw pessimistic conclusions from the mass results of such a heterogeneous 
collection. It has been abundantly proved that if the disease is limited to the 
breast itself, then a well-planned operation for its removal is attended by a very 
large proportion of successes, even when the cases are followed for many years. 
Some years ago | drew up a table of patients alive and free from recurrence ten years 
and more after the complete operation. This, of course, is a severe test because 
many patients without recurrence have passed away before the ten-year period has 
been reached, owing to the fact that operations for breast cancer have so often 
to be carried out, if not in old age, certainly in advancing maturity. Even so, in 
my own series of unselected cases, 14 patients, or nearly 13%, were alive and free 
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from recurrence at the end of ten years. If the glands are not involved at the time 
of operation, a large proportion of patients may be expected to be well up to the 
five-year limit. Halsted himself put this at 70%, and even a much higher figure has 
since been claimed. The condition of the primary growth seems to be less important 
than the invasion of the glands, and I was always very much impressed by the case 
of a woman, aged 45, the mother of two children, who came complaining of a lump 
the size of a golf ball, which she maintained was of no longer than ten 
days’ duration. In that case the lump was excised and examined there and 
then, and was reported upon by a competent pathologist to be a carcinoma of 
the encephaloid type. The really complete Halsted-Handley operation was 
therefore proceeded with, and the patient made a satisfactory recovery. Now, 
twenty-four years afterwards, this patient is alive and free from any suspicion 
of recurrence. By a lucky chance I had kept the slide made from the tumour after 
the operation. Dr. John Gray, of the Pathological Department at the Post-graduate 
School, kindly re-stained this section and examined it carefully, and he reports 
that the growth is a typical carcinoma of the spheroidal-cell type, that many of 
the cells are large and active, and that they show abundant mitoses. I hope I have 
made it quite clear that in this case there was no secondary invasion of the glands. 
Many of my breast patients have lived to develop cancer in other organs, which in 
itself is melancholy evidence of the success of the first interference. A striking 
example was a woman who presented herself with advanced cancer of the sigmoid 
fourteen years after the breast operation, and another with cancer of the rectum six 
years afterwards. It may be urged that such primary growths can be effectually 
cured by radiation and that at so early a stage it is not necessary to remove the 
glands. Sufficient time has not yet elapsed to enable anyone to say what the long 
term after-results will be, and whether or not the glands can be relied upon to 
remain unaffected years after the destruction of the primary growth by radiation. 
I have already referred to the patient from whose axilla I removed a mass of glands 
containing cancer twenty-five years after removal of the primary focus in the breast. 
Considering all the circumstances, it seems to me the wisest course to make as sure 
as possible that the glands will not subsequently give trouble by removing them when 
the primary growth is dealt with. Of course, we always hope that with an earlier 
diagnosis interference by any form of treatment must necessarily mean an improve- 
ment of results, but I am sorry to say that that is not in accordance with my 
experience. Though the proposition is in general true, there are very notable 
exceptions, and I have oftentimes been most disappointed at the early recurrence 
of cancer in cases in which the growth appeared to have been diagnosed especially 
early. 

Cancer of the rectum is reasonably favourable for operative interference, and | 
have in my own series very many cases in which the results are remarkably 
successful. One of the first patients I ever operated upon was alive and well two 
years ago, thirty years after the operation. I have another patient alive and 
without recurrence twenty-four years after operation. Another remarkable case is 
that of a man (Smith) who is alive and well twenty-one years after operation. This 
is a particularly encouraging case, for the patient was in very poor condition when 
he first came under observation, but six weeks after preliminary colostomy he was 
so much improved that an extended perineal excision was carried out. The growth 
had infiltrated the prostate and it was necessary to take away a slice of that gland, 
and, in consequence, there was a urinary fistula, but this closed spontaneously in six 
weeks, and now to-day, though an old man, he is fit and well. 

Another man (Robinson) whose growth was at the level of the recto-vesical 
pouch and completely encircled the bowel, lived and laboured for seventeen and a 
half years after a perineal excision, when he died of advancing years and without 
any suspicion of recurrence of his malady. 
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Another patient, whom I saw a few days ago, is alive and well, seventeen years 
after a conservative excision. Five years ago he feared that the trouble had 
returned, but his symptoms turned out to be due to carcinoma of the hepatic flexure. 
This also was removed, so that he is a notable example of the success of operative 
interference for cancer in two situations. 

Another remarkable and stimulating case is that of a dear old friend, one of my 
hospital patients, who sixteen years ago presented himself with an epithelioma 
growing from the gum and extensively invading the underlying bone. Asa palliative 
measure, I removed the front of the jaw and floor of the mouth together with the 
glands from the submental and submaxillary regions. Six years later he turned up 
again, this time with carcinoma of the rectum. That was also removed and now, 
sixteen years after the first operation and ten years after the excision of the bowel, 
he is alive and well and tolerating his disabilities with contentment. 

Two other patients both died sixteen years after excision and without recurrence. 
The same result occurred in the case of a man, who certainly enjoyed a very useful 
life for thirteen years following his operation. 

Another, a female patient, has full rectal function and control fourteen years 
after a conservative resection. In that case a senior colleague, in whose judgment 
I had implicit confidence, was emphatically of the opinion that no operation, other 
than a complete abdomino-perineal excision, held out any hope of success. 

In many other rectal cases the patients are alive and well at lesser periods and 
it is only necessary to refer to the case of a man operated upon at the early age 
of 26. I am sorry to say that I have almost come to expect recurrence in dealing 
with carcinoma at or near that age and yet this patient is alive and well ten and 
a half years afterwards. Another man, a diabetic, lived for nine years after a 
conservative resection and then died from the metabolic upset without any evidence 
of recurrence. The specimen shows quite clearly that the growth was not of the 
favourably papillomatous type, but had infiltrated the wall of the bowel at the 
time the operation was carried out. 

In another patient (Wilkinson), the result was particularly encouraging, for she 
was aged 75 at the time of operation; yet she lived in great comfort for another 
eight years and four months and then died in her sleep without any evidence of 
recurrence. 

Another man (Kirsopp), lived for eight years and then died of bronchitis, but 
without recurrence. His case was striking because about four years after the 
operation he developed sciatica, which was so persistent as to suggest that a 
recurrence was the cause, but this eventually cleared up spontaneously and gave 
no further trouble. 

In colon growths, there are also many encouragements. I would specially 
mention a patient, who has just died without any recurrence, twenty-one years after 
the excision of a malignant cecum, and another (Kirkup) alive and well sixteen 
years after a large resection of the splenic flexure, while a third, with carcinoma of 
the ascending colon, was known to be alive and well fifteen years after operation. 
Sometimes these cases are complicated by extension to the abdominal wall or to 
neighbouring viscera and yet a sufficiently bold intervention will bring about cure. 
A man, aged 64, came to hospital complaining of a tender swelling in the left iliac 
fossa. No definite cause could be assigned and he apparently completely recovered 
after a simple incision. A few months later he returned with a mass of obvious 
growth invading the abdominal wall at the site of the abscess. Further investigation 
confirmed what we had always suspected, for he was found to be suffering from a 
carcinoma of the sigmoid, which was directly invading the parietes. As there was no 
sign of distant dissemination, a large ellipse of the abdominal wall was excised, 
together with the growth, and an-end-to-end anastomosis established. Now, twelve 
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years later, although suffering from diabetes, he is otherwise well and there is no 
suspicion of recurrence. Another encouraging example was that of a woman, 
aged 67, who presented herself with an abscess pointing at the umbilicus. This 
burst, leaving a fecal fistula in the middle of a large, hard mass which turned out to 
be a neoplasm in the large bowel. The growth, involving the middle of the 
transverse colon, together with a loop of small intestine was eventually excised, 
continuity being established by end-to-end unions. This patient made an excellent 
recovery and did not succumb until nine years and four months afterwards when 
she died from nephritis, but without any sign of recurrence. 

Although, in my experience, the stomach has not been a very favourable site for the 
radical treatment of cancer, many surgeons have long time successes to record. But 
I have been greatly encouraged with the value of partial gastrectomy as a palliative 
measure. The case of a patient whose large growth had invaded the mesocolon, and 
who lived for eight years afterwards and died without recurrence, provides much 
encouragement, but I think the most impressive case was that of the man (Spedding) 
in whom an excision had to be made so near tothe growth that it was impossible to 
get any wide area of healthy tissue. In spite of that and to my great surprise, 
this patient was alive and expressed himself as quite well and able to follow his 
occupation for five years after the operation. It was only during the last nine 
months of his life that he suffered from the symptoms of recurrence which finally 
carried him off. Last summer, I had a letter from an old house surgeon telling me 
the after-history of a patient on whom I had carried out a palliative gastrectomy in 
the presence of secondary deposits in the liver. This man had gone on with his 
work in excellent health for six years, when symptoms of recurrence appeared and 
shortly proved fatal. 

In malignant disease of the mouth, there are also encouragements, and it is a 
mistake to suppose that surgical intervention in this area is invariably disappointing, 
though it must on occasions be mutilating. The man, whose photographs I show 
you (slides! , had the tongue excised for epithelioma no less than seventeen years ago, 
and six years later a mass of recurrent glands which had invaded the jaw were 
excised together with part of that bone, and to-day the patient is alive and 
without any return of his malady. In another case excision of the anterior two- 
thirds of the tongue was carried out for epithelioma, and this interference was 
combined with a complete clearance of the gland-bearing tissues of the corresponding 
side of the neck after the method of Crile. Six years later, there was a small 
recurrence in the tongue, which was again excised, but the man was alive and 
without recurrence twelve years after the primary operation. 

Then there is the stimulating case of the old man, Owens, who lost the 
anterior part of his jaw and the floor of the mouth hecause of epithelioma sixteen 
years ago. His case has already been mentioned in connexion with cancer of the 
rectum, and there are many other cases like that of a woman operated upon nine 
years ago who remains perfectly well. 

Sometimes an operation for cancer invading bone turns out much better than 
might have been expected, in welcome contrast to what more usually happens. So 
it was in the case of a man about middle life, who arrived in great distress on 
account of the pain associated with a growth invading the lower jaw. It was situated 
over the gum margin in the molar region; the bone was thickened and there were 
secondary deposits in the neighbouring glands which were adherent to the periosteum. 
After preliminary gastrostomy, I excised the corresponding half of the jaw with the 
contents of the submaxillary triangle. The man made a splendid recovery and is 
alive and well to-day—seven years afterwards. In this case the growth is unusual 
and may be described as a malignant papilloma, though it has twice been reported by 
independent pathologists as squamous epithelioma. 
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Generally speaking, discouragements have been associated with recurrence in the 
glands and, as I have already said, I am a firm believer in the necessity of operative 
removal of the whole of the gland-bearing areas. One of the most encouraging cases 
is that of a man aged 70, whose epithelioma of the lip was excised together with the 
contents of both submaxillary regions. On the right side one of the glands was so 
closely adherent to the periosteum that I had to take away a slice of bone to make 
sure of an effective clearance. A year later the patient returned with an invaded 
mass of glands, this time at the root of the neck on thesame side. These had grown 
very quickly and at the operation were surrounded by a considerable amount of 
edema, which I always look upon as a bad sign where cancer is concerned. Now, 
seven years after the primary operation, the patient remains well and without any 
signs of recurrence. 

Sarcoma is usually considered to be so malignant that it is scarcely ever amenable 
to surgical intervention. Quite possibly this evil repute is not really so well deserved, 
but goes back to the days when defeatist interventions were the only ones undertaken. 
But even amputation for sarcoma of the femur is not necessarily followed by dis- 
semination and I have here a slide from a growth in the femur of a patient who 
died of pulmonary tuberculosis fifteen years after operation. During those intervening 
years she became the mother of three children. A man (Potts) is alive and well 
twenty years after an excision of one half of the jaw for a similar type of sarcoma, 
and a young dressmaker (Nicholson) is alive and well sixteen years after excision 
of the whole of the vastus externus muscle for a recurrent sarcoma, which I had 
excised by a more limited operation a year previously. In this latter case the 
patient had a prophylactic course of Coley’s fluid and I must say it is to that Iam 
inclined to attribute the very encouraging result. Some of the denser types of 
sarcoma, which occur in fascial structures, do very well if boldly treated, and I showed 
you a specimen of this type in which there has been no recurrence after twenty-six 
years. 

During my lifetime I have seen many cases of melanotic sarcoma and in my 
own hands have never been fortunate enough to attain success by its operative 
treatment, but I have always been buoyed up by the experiences of the late Professor 
Caird of Edinburgh and Mr. Hogarth Pringle of Glasgow. The latter surgeon has 
two cured cases and I have seen the specimens. If I remember rightly, in both 
cases the growth occurred in the lower limb and I know that both patients are 
alive, one thirty-five years and the other twenty-nine years, after operation. This 
is a field of particular interest because here every other method of treatment has 
signally failed. 

For operation to have any chance it is essential that it should be more 
than usually thorough, and I can best illustrate the principles that guide us by 
detailing the case of a young girl recently under my care at the Hammersmith 
Hospital. In that case a pigmented mole, which had become ulcerated, was 
excised from the lower part of the inner aspect of the left thigh. Histological 
investigation proved it to be a malignant melanoma. On that account the whole 
of the area of the first operation was encircled and removed, together with a 
wide strip of skin and intervening tissues including the deep fascia, right up the 
thigh over the line of the femoral vessels to the region of Poupart’s ligament. 
Here flaps were turned freely back and the whole of the subcutaneous tissues with 
all the gland-bearing structures and a wide area of deep fascia were taken away. 
The wound healed without incident, but the girl developed a considerable degree of 
lymphcedema of the foot. Now, eighteen months from the time of operation, she is 
perfectly well, the edema of the foot has largely disappeared and one has hopes that 
perhaps this operation may prove effective. I used to think that it was only in the 
limbs that an operation of this sort had any chance of success, but recently 
(Lancet, 1936 (ii), 37) Mr. James McClure has recorded a case in which the primary 
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growth was on tne left eyebrow, and his patient is alive and well fourteen years 
after a thorough intervention, followed by a complete course of prophylactic 
radiation. 

These, then, are some of the encouraging results which have come under my own 
notice from time to time, and] am sure that they can be paralleled by any surgeon 
who has enjoyed similar opportunities. But we all know that the surgery of 
malignant disease is attended by many disappointments, and there can be no surety 
that, even when the same methods are pursued, the same results will follow. 
Everything about cancer goes to show that the disease and the resistance of the 
individual vary materially in different cases, and as yet there is no entirely reliable 
method by which we can determine beforehand what the result in any particular case 
is likely to be. That being so, I conceive it to be the duty of surgeons to treat all 
operable conditions by a thorough excision, which is to be carried out just as 
if they were quite sure that in that particular case the malady was of the most 
malignant variety. I am extremely sorry for those who labour under the firm 
conviction that cancer is but a local manifestation of some general diathesis, for I 
cannot but feel that such a belief interferes materially with the way they tackle 
the problems connected with its treatment. Quite often it is only too obvious that 
their attack is half-hearted and as though they almost courted disaster. For 
surgery, as in the other major affairs of life, it is necessary to be guided by faith 
and ideals, and in the treatment of cancer, in order to deserve success, one 
must believe that at its inception malignant disease is local. If that is agreed 
and surgeons carry out what should be the ideal operation, namely the removal of 
the whole affected part, together with a wide area of healthy tissues and the path 
of probable malignant invasion, then, as a rule, they will be doing the best possible 
for their patients. When the efforts of the surgeon have been exerted along these 
lines and the disease recurs, it is not necessarily a sign that the fight must be 
abandoned, and I am familiar with many cases in which the continued attack 
on recurrences has been of immense benefit to the patient. Two notable instances 
are as follows :— 

(1) Mrs. H. Twochildren. At age of 37, large growth in the breast known to be of 
twelve months’ duration and with palpable glands. In May 1917, Halsted-Handley 
operation ; microscopically carcinoma in both breast and glands. X-ray treatment after 
operation. In August 1918, recurrent nodule size of a shilling removed from lower end of 
scar and two much smaller nodules from axillary end. Double oophorectomy at same 
sitting. X-ray treatment afterwards. January 1924, nearly seven years after primary 
operation, tiny nodule size of pinhead removed from axillary end of scar, otherwise patient 
absolutely well. In January 1927, there was evidence of secondary deposit in the spine. 
Afterwards the condition rapidly disseminated and death occurred in June, i.e. ten years 
after first operation. 

(2) W. O., aged 41. Large mass of carcinomatous growth in left side of neck, at first 
supposed to be arising from the intercarotid body, but subsequently found to be of thyroid 
origin. The operation for its removal in June 1908, had to be divided into two stages on 
account of hemorrhage. The vagus nerve and the internal jugular vein were both invaded 
and had to be excised. In 1909, a recurrence involving the thyroid cartilage was removed 
together with some glands above the clavicle. This operation was followed by a short course of 
X-ray treatment. In 1910, there were two operations—in June on account of recurrence at 
the root of the neck and beneath the vertical scar, and in October on account of further 
nodules beneath the upper part of the scar and a gland over the occipital region. In June 
1911, seven separate nodules scattered over the same side of the neck were excised and in 
November the patient had a course of Coley’s fluid. In May of 1912 three recurrent masses 
were removed. By this time the patient’s general condition was not so good ; he complained 
of shortness of breath and there was some thickening of the left pleura. By December, 
the chest condition had improved and at the man’s urgent request a large mass of growth 
was removed from behind the ramus of the jaw and some glands from the lower part of 
the posterior triangle. In 1913, the general condition deteriorated very much and towards 
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the end of the year there was evidence of growth in both sides of the chest, in the 
mediastinal glands, and in the right lumbar region. The disease afterwards steadily 
progressed until death occurred in June 1914, just six years from the date of the first 
operation. This determined man followed his occupation as a sea-going engineer until 
within six months of his death. 


Many other cases have impressed on me the importance of the treatment of the 
type of recurrence, which for long occurs about the original site. Of course, it is in 
this class of case that one is now so thankful to be able to fall back on the resources 
of radiation, when an ordinary surgical excision is not feasible. At a recent visit to 
the Holt Radium Institute in Manchester, I was greatly encouraged by the wonderful 
results which they had obtained in the treatment of recurrent malignant disease of 
the breast. Experience has taught me that when the tissues become radio- 
sensitive, it may still be possible, by ordinary excision, to deal successfully with 
masses of growth which have been reluctant to disappear. 


THE TECHNIQUE OF OPERATIONS FOR CANCER 


‘* There is a real risk of a generation arising who are ignorant of what surgery can offer in the 
treatment of cancer.’-—GREY TURNER: Murphy Oration, 1930. 


After many years’ experience and mature consideration, I have no hesitation in 
saying. that the outstanding feature about the treatment of malignant disease is 
the not infrequent success of its thorough local removal. If then operation holds 
out such a prospect, what are the principles which should guide us in tackling 
malignant disease by this means ? 

It must be the aim of the operator to remove the whole of the affected part 
together with a wide area of healthy tissue and the path of probable malignant 
invasion. The first essential is to have a proper conception of the extent of the 
proposed interference, and then so to plan the incisions that the parts are thoroughly 
exposed under the guidance of the eye. It is just as essential to have a good 
exposure when operating for cancer on the outside of the body as in the abdomen, 
for the parts to be removed must be clearly seen and there must be no rough 
handling for purposes of exposure. No one has yet been able to define what should 
be the extent of “the wide area of healthy tissue,” but practice—or shall we say 
trial and error ?—have suggested that where mutilation is not enhanced by cutting 
as wide away as possible from the growth, then there should be no narrow limit to 
the distance at which the surgeon divides and removes the surrounding tissues, but, 
of course, this interpretation can only be applied in certain situations like the breast, 
the extremities, and the surface of the body generally. Quite obviously, when 
dealing with the parts about the mouth and certain of the abdominal viscera, the 
extent of the excision is limited by the demands of preservation of function or simply 
by the cold facts of anatomical relationships. In dealing with say the bowel, where 
malignant disease is fortunately not so virulent as in other parts, it is commonly 
agreed that 3 or 4 in. above a growth and 2 in. below are probably a sufficiently 
wide area to fulfil the indications. The lymphatic area to be removed must 
include, not only the lymph glands that may be expected to be involved, but 
all the soft tissues in which they lie and the intervening lymphatic channels between 
the primary growth and such glands. No operation in the body gives a better 
opportunity of carrying out an ideal excision for malignant disease than the radical 
removal of the breast, and we should constantly have it in mind as a model for all 
interference of this sort. With this ideal before us, every operation for cancer 
should be so planned that the tissues to be excised are demarcated at the outset, 
and great care should be taken to remove the whole of such demarcated tissues 
before the operation is concluded. It is also essential that any such removal should 
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be en bloc and not piecemeal. During the operation, the maximum removal 
should be of those tissues nearest the growth. In the necessary manipulation 
there should be no squeezing of the growth and indeed, as far as possible, handling 
of the actual tumour tissue should be avoided and as little traumatism as possible 
should be inflicted on the surrounding parts. As blood loss may be a serious matter, 
vessels should be caught before being divided, and it is probably wise to take in the 
bite of the instrument such an amount of tissue as will probably include the 
accompanying lymphatics. In order that such an operation may be carried out 
thoroughly, all manipulations must be deliberate and not hasty, and I think we may 
take it as a maxim that good cancer surgery is bound to be time-consuming. Much 
discussion has taken place as to whether or not the tissues should be cleanly divided 
with cutting instruments or should be severed with some sort of cautery. My own 
view in this matter has always led me to the conclusion that if a sufficiently wide 
margin can be obtained, sharp cutting is all that is required, but if, on the other 
hand, there is any fear of the proximity of the growth at the point at which the 
actual incision must be made, then the cutting should be done by some form of 
cautery, so that if, inadvertently, malignant cells are in the path of division, they 
will be either destroyed by the heat or subsequently strangulated by the inflammatory 
reaction which must needs follow. 

It has been said that Halsted’s operation for cancer of the breast, as he carried 
it out, has never been fully described and the same comment has been made on the 
Crile operation for removal of all the gland-bearing structures of the neck. Probably 
the same criticism could be truthfully applied to other operations, like the Lawson- 
Tait operation for rupture of the perineum. The natural corollary is that these 
operations can only properly be learnt by watching those who are masters in their 
performance, or better still, by serving an apprenticeship as an assistant, and actually 
helping at ‘the time. But it is not only assisting that is necessary, but the careful 
recording of every step and detail. To write such a full account of an operation 
and to keep detailed notes of the progress of the case will go a long way to help 
education in actual surgery. The naked-eye study of the morbid material is 
also most important and is a valuable education in cancer surgery. Halsted 
always insisted on the importance of this study, and I can testify to the help which 
I derived from it during my earlier days. 

Halsted was a wonderful man, for there are few incidences in the history of 
science in which anyone known to be a cocaine addict? has so far recovered as to 
be able, not only to resume his normal occupation, but to turn out such magnificent 
work as that for which he was responsible over the long series of fruitful years which 
he spent at Baltimore. But though this is the great wonder of his life, it is extra- 
ordinary that one so great should have been so overriden by foibles, and it is no 
secret that he sent his shirts to Paris to be laundered, and that he had more suits 
of clothes than any other individual whose private affairs are recorded. 

Halsted’s work in cancer of the breast is notable in very many ways. He started 
with the knowledge that the great majority of surgeons who had previously tackled 
this problem had to admit a large proportion of local recurrences in their cases, 
and it was to improve this unfortunate position that he devoted himself 
whole-heartedly to the work. He began with the idea that cancer at its 
inception is a local malady and to be dealt with by local means, and it was to 
improve those means to which he bent his ingenuity and determination. Many 
people are under a misapprehension as to the scope of his operation, for he did not 
merely set about to remove a large mass of tissue with both pectoral muscles, but, 
as the pictures illustrating his earlier operations show, his object was to remove 


' Halsted acquired the habit quite accidentally when experimenting on regional anesthesia in the 
early days of cocaine. 
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the whole of the surrounding tissues with the breast, as well as the path of probable 
malignant invasion. By carrying out this ideal most thoroughly, he was able to 
produce results which I cannot but think have never been surpassed by any method 
of treatment. What he did was to keep the most careful records, and he showed 
that when the glands in the axilla were not involved, he was able to free from 
recurrence over a five-year period no less than two-thirds of the patients operated 
upon, whereas he had to admit that when the axillary glands were already invaded 
at the time of the operation, only one-third of the patients could be expected to be 
free from recurrence over the same period. In the days when Halsted did his 
pioneer work the majority of the cases that came under his observation were 
advanced and, as the pictures illustrating his early work show, they were very 
obvious cancerous tumours with which he had to deal. Although he made the 
distinction so clearly between the prognosis in those cases in which the glands were 
involved and those in which they were free from disease, the distinction has con- 
stantly been forgotten, and in talking about cancer to-day, surgeons, and even those 
of experience, seem to be content to mix up the whole series of cases and to classify 
the results of treatment from that material. 

One of the greatest of Halsted’s disciples was my late colleague, Mr. W. G. 
Richardson, of Neweastle-upon-Tyne. He also was a remarkable man, a first-rate 
anatomist, an excellent surgical pathologist and a notable artist. Early in life he 
was imbued with the work of Sir Henry Butlin on malignant disease, but the 
greatest influence was his long and intimate association with Professor Rutherford 
Morison whom he assisted for many years. Under such a master he learnt 
something of the traditions of Halsted, and he also became impressed with the value 
of thoroughness in surgical work. I have known no one who could be so aptly 
described as Halsted’s follower in breast work, although he himself never had the 
opportunity of seeing that surgeon at work. Richardson did the most beautiful 
operations for cancer of the breast, and with the most wonderful results. Unhappily, 
he was one of those who have left no record of the large amount of fine surgical 
work to which they attained, and it is only those of us who were in intimate contact 
with his activities who are able to speak about them. Not only did he obtain a 
high proportion of successes in the patients on whom he carried out the radical 
operation so beautifully, but he operated for recurrences, with what were, to me, 
the most astonishing results. 

The lesson I want to draw from my brief sketch of these two masters is the 
importance of their really thorough and punctilious performance of the operation 
for cancer of the breast. If surgeons since Halsted’s day have not obtained the 
same success, may it not be due to the fact that they have fallen far below the ideal 
which he set before himself and which he taught us could be attained? A good 
many years ago I was much impressed by the shrewd comment of an American 
surgeon, who had seen something of work in this country, and who said that if the 
deeper part of the operations for cancer of the breast which he had seen carried out 
had been as good as the skin incisions, they would have been good indeed! I have had 
the opportunity of seeing a good many so-called radical operations for breast cancer 
which have not attained to the standard which, I conceive, Halsted had in mind and 
which I saw carried out in the hands of my late colleague, Mr. W. G. Richardson. 
The complete operation cannot be done in a short time, though it is quite possible 
for many of the stages to be hastened up, but unfortunately the clearing of the 
corners, a8 one might say, is often rather scamped and the saving of time. is only 
obtained at the expense of efficiency. This is very unfortunate and may do 
something to explain the unhappy outlook which so many people seem to associate 
with this operation. But the complete breast operation as carried out to-day owes 
a great deal to the pioneer work of our immediate past President, Mr. Sampson 
Handley, and I personally always designate it as the Halsted-Handley operation. 
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PREPARATION FOR OPERATION 


‘* Surgery has been made safe for the patient, let us now make the patient safe for surgery.’’— 
MOYNIHAN. 


Of recent years nothing has impressed me more than the importance of the proper 
preparation of patients for the ordeal of operation. In my judgment none of the late 
Lord Moynihan’s contributions to surgery will prove more valuable than his insistence 
on this matter. 

I want to insist on the extreme importance of a proper period of rest both for 
mind and body and, to be effective, this usually means a period of rest inbed. Years 
ago my old teacher, Professor Rutherford Morison, would often take an advanced case 
of cancer into hospital for this purpose; the almost invariable improvement was very 
striking and I have never forgotten the extreme value of such asimple plan. Not only 
does the general condition of the patient improve by this means but the local disease 
may do so. Many times I have observed tumours in all situations—notably in the 
neck—improve locally as the result of rest; fixity becomes less, they diminish in 
size, and pain is greatly relieved. 

It is very important that malignant tumours should not be handled just before 
operation is contemplated. In all probability they are comparable with infected 
conditions in which one knows that handling and manipulation will encourage 
diffusion either of organisms or of toxins, and of course in cancer one always has the 
idea that actual malignant cells may be squeezed into the lymphatics or somehow 
disseminated. I have often felt that perhaps some of the early recurrences in 
tumours subjected to operation were due to the fact that handling had preceded the 
operative interference. 

If there happens to be an open surface, ordivary surgical cleanliness, with perhaps 
the use of an antiseptic, is often valuable. In the case of the mouth, loose and very 
obviously septic teeth had better be removed, but it is seldom wise to make a complete 
clearance, for when that is done, the time required for the mouth to heal is rather too 
long to be safely expended. 

It is also important that nutrition should be attended to, and I am satisfied that 
nothing has done more to improve the immediate results in the treatment of advanced 
cancer than a period of preparation in which blood-transfusion is often a part of the 
therapy. I do not know what evidence there is to show that anemia encourages 
dissemination, but on general principles anything which lowers the general resistance 
seems likely to give the malignant process a better chance of advancing. 

As we are to have a special discussion on the value of radiation in association 
with operation, I do not propose to deal with that subject now except in so far as 
to state that, though I have considerable doubts about the value of post-operative 
irradiation, I am quite satisfied that there are cases in which, though operation 
is the major part of the treatment, its value may be enhanced by preliminary 
radiation. I have in mind the big, active, juicy sort of tumours occasionally met 
with in the breast and in other situations, and also tumours of a sarcomatous nature. 
Whether there is or is not any justification for assuming that deep X-ray therapy 
can temporarily sterilize the growing edge of a malignant tumour, there can be no 
doubt from clinical experience that its judicious use can at least diminish the 
clinical signs of activity and in all probability do good. 


S0-CALLED JNOPERABLE CASES 


In these days with other methods to supplant or to supplement surgery, it is 
important to remember that there are very few cases in which some form of 
effective treatment cannot be contemplated. The decision which implies that 
nothing whatever can be done is a most serious responsibility and must not be 
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lightly given. Every case demands careful examination, repeated observation, and 
sometimes the special investigations which can only be carried out by means of 
detailed examination with X-rays and the use of special instruments of diagnosis. 
We must, further, always have in mind those methods which by their adoption will 
sometimes bring an inoperable case within the bounds of practical operative surgery. 
Many a case has improved so much after a preliminary short-circuiting that an 
extensive removal, attended by the happiest results, has subsequently been undertaken. 
Similarly the use of radiation in one or other cf its forms has occasionally rendered 
an unfavourable-looking case amenable to surgical help, or has made it possible for 
some less mutilating form of interference to be carried out. Then, again, the com- 
bination of treatment is most important and in that possibly the future of a good 
many cases must lie. We should never express an utterly hopeless view of cancer, 
as this undoubtedly drives more people into the hands of unscrupulous quacks than 
the inability to cure. 

The consideration of the proper management of malignant disease in different 
situations has now become an important matter, especially since we have a 
good deal of information to guide us with regard to the susceptibility of growths in 
different situations to the treatments available. When we apply these considera- 
tions to the mouth, one must realize that whereas cancer of the anterior one-third 
of the tongue can be perhaps as well treated by formal excision as by radium, there 
is no doubt that cancer of the posterior half is so susceptible to radium that it holds out 
a far better chance of cure, with the added advantage that radium can be used without 
mutilation. The still simpler example of the lip is also important. Most cancers 
of the lip can be treated quite effectively by surgical excision and with an excellent 
long time and functional result, but when the disease is very extensive, radium 
fortunately will do a great deal more than surgery can offer and it is not hampered 
by the necessity of operations for the repair of deformity, which is the penalty that 
successful surgery has to meet in dealing with very extensive growths in this situa- 
tion. I am always thankful that radium is available for cancer of the cheek, for 
most growths in this situation have defeated my efforts at surgical removal, and 
even when otherwise, the terrible mutilation which may be necessary is almost 
enough to deter one from using it until radium has been tried and perhaps failed. 
Exploratory incisions for abdominal cancer ought to be very much more thorough 
than has often been the case. Quite often, when there is implication of the 
peritoneum, it is easy to tell even from a minimal opening the true state of affairs, 
but it is quite different when the disease is limited to one organ and there is no 
surrounding dissemination. In these circumstances, the surgeon must make an 
adequate incision so that the abdomen can be thoroughly explored and he must 
be prepared not to be easily deterred. Widespread infection of the peritoneum 
and secondary deposits in the liver are usually very properly considered as absolute 
contra-indications to excisions, but when it is possible easily and safely to excise 
some primary growth that is causing, or is likely to cause, obstruction, then excision 
may be carried out without hesitation. To make a lateral anastomosis, and later 
to excise a growth, will often save and prolong life for a long time and the value of 
such operations must always be borne in mind. 
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Modern Views on Concussion of the Labyrinth 


By Dr. N. Ru. BieGvap (Copenhagen) 


IN order to illustrate what types of so-called “concussion of the labyrinth” 
I shall mention to-day, I will begin by quoting a couple of case histories. 


I. The patient is a man, aged 69. The hearing of his left ear has been very poor for the 
past thirty-three years—in his own opinion, because one day he ducked his head in the bath 
tub. The deafness did not become worse through all these years, and did not inconvenience 
him very much so long as the hearing of his right ear was good. Then a new telephone was 
installed in his house, and the first time he tried it it gave a loud and sharp crack in his 
right ear—-on account of a short circuit in the telephone wiring, he thinks. There was at 
once a marked reduction in the hearing of this ear and violent tinnitus. There has been no 
pain or discharge from the ear, but a spell of dizziness now and then. He was treated by 
a local otologist with catheterization, and this seemed rather to aggravate his deafness, and 
also the subjective phenomena. As the deafness did not diminish, he put in a compensation 
claim, and hence he was sent to a Copenhagen otologist for examination. This otologist 
found that the hearing of the left ear was practically absent and that the patient was able 
with the right ear—that is, the ear that had been damaged by the telephone—to hear 
speaking voice only at a distance of four inches; whispering voice could not be heard. The 
bone conduction was reduced, and the upper tone limit considerably lowered. The otologist 
concluded that the lesion consisted in a “ concussion of the labyrinth”, and that there was 
not much chance that the hearing would ever get better. The patient was discharged from 
his service with pension, and he demanded very considerable compensation. The insurance 
company decided, however, that he must be examined by another otologist also, and he 
was referred to me 

Now it was found that even the circumstance that the man had obtained a very good 
pension, had already brought about a considerable improvement of his hearing. It is true 
that he tried at first to exaggerate his deafness considerably, but his hearing grew better and 
better gradually, as the examination proceeded, and was repeated by my assistant, and then 
repeated by myself once more. The ear that had been deaf for many years was not able to 
hear anything at all. But with the other ear—the damaged ear—he was now able to hear 
whispering voice at a distance of six inches, and speaking voice at a distance of more than 
six yards. The bone conduction was almost normal, and the upper tone limit was not lowered 
more than corresponding to his age. After the question of compensation had been settled, 
the hearing probably became just as good as it was before the injury. 


II. A married woman, aged 29, was struck on the right ear by her husband. She felt a 
little crack in the ear, and noticed at once that she had become completely deaf in that ear. 
She consulted an otologist, who found a traumatic rupture of the tympanic membrane. The 
perforation healed within two months, but the hearing was still poor. The husband was 
summoned before the police court, and the consulting otologist certified that the hearing of 
the right ear had practically disappeared, and would probably never be better. 
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Result: The man was sentenced to gaol for twenty days, and he had to pay his wife 
1,000 kroner damages, with costs. The case was carried up to a higher court, which referred 
the woman to me. 

The right tympanic membrane showed a small coagulum of blood as the only remnant of 
the injury. The membrane had healed completely without any visible scar. On examination 
with speaking voice the patient stated at first that she could not hear anything at all with 
her right ear. She was asked to repeat different numerals spoken in ordinary conversational 
voice, but she did not even try to repeat the words; she merely declared she could not hear 
anything at all. But when next she was asked, in a very soft voice, to turn about, she did 
it promptly. Thus she was caught in the simplest trap, and then her hearing improved at 
once; at the end of the examination there was hearing for whisper at a distance of one yard. 
Hearing for the higher tones was perfectly normal in both ears. Hearing for air conduction 
and bone conduction was a little diminished on both sides. I requested the patient to return 
two days later. When she came she declared at once that her hearing now was a great deal 
better, and that on the whole she was feeling better. It was found that now she was able 
without any difficulty to hear a whisper at a distance of two yards, and a conversational 
voice at a distance of six yards, the greatest distance obtainable in my clinic. To counter- 
balance the restoration of her hearing she now complained of pain in the ear and in the 
surrounding region, but the examination failed to reveal anything that might explain this 
pain. 

As a result of this change in her condition, the case turned out differently in the court of 
appeal. Instead of going to gaol for twenty days and paying 1,000 kroner damages, the 
husband was let off with a fine of 200 kroner, and 500 kroner damages. 


It was these cases and two more, which I shall mention later, that interested 
me in concussion of the labyrinth. 

When I speak of concussion of the labyrinth, I have in mind only those lesions 
that are produced by a strong and sudden sound, sometimes associated with a 
marked and sudden rise of the air pressure. i omit lesions of the ear associated 
with fracture of the temporal bone, labyrinthine hemorrhage, &c., lesions produced by 
shot wounds, falling on the head or feet, with fracture of the skull, and injuries that 
follow a blow on the head with a hammer or club. These lesions have been studied 
very thoroughly, clinically and experimentally (C. Stenger, Zange, Wittmaack, 
Hayato Ueda). We know that such conditions produce severe injuries to the 
labyrinth—fractures and hemorrhage, followed by secondary degeneration of the 
nerve-end apparatus in the labyrinth. 

Nor do I speak of those cases of deafness that arise through a fall on the head 
and other severe head injuries, without fracture of the skull and without any 
demonstrable direct injury to the ear, especially without fracture of the labyrinthine 
capsule. Voss has reported such a case: A man tumbles down from a coal-waggon 
and hits the back of his head against the pavement. This results in bilateral 
complete deafness and abolition of all static labyrinthine reactions. No fracture of 
the skull or labyrinthine capsule can be demonstrated, not even through very 
careful X-ray examination. 

Such affections are known also from shot lesions. In many cases where the bullet 
has grazed the mastoid process or the frontal, parietal or occipital bones without causing 
any injury to the bone involved, the accident has given marked deafness, sometimes on 
the same side, sometimes on the opposite side. Also lesions of the facial bones may give 
rise to affections of the ear. Opinions differ about all these lesions. This divergence 
of views naturally comes from the fact that pathologic-anatomical examination of 
these lesions in man has been carried out but very seldom, for, as a rule, nobody 
dies of these lesions, and from the other fact, that experimental studies have given 
widely different results. Some investigators (Ulrich, Nager, Kérner) look upon 
these affections as expressions of traumatic neurosis, and do not think there are 
any underlying pathologic-anatomical changes in the labyrinth or in the brain. 
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Other authors (Uffenorde, Wittmaack, Kock, Voss) hold that these affections are due 
to different causes 

(1) Cireulatory disturbances in the labyrinth and brain, or (2) hemorrhages in 
the perilymphatic spaces (especially scala tympani and scala vestibuli), or (3) 
destruction of the neuro-epithelium in the cochlea and sacculus, resulting from 
hemorrhage or liquor pressure, or (4) microscopic fissures in the labyrinthine 
capsule. 

The pathogenesis of these lesions is as yet unsettled. About the third category 
of traumatic labyrinthine injury (concussion), namely, ear-lesions due to strong and 
sudden sound-effects, the various investigators now agree on the whole, and it is largely 
experiences from the world-war that have brought about this consensus of opinion. 

It has long been known that strong sounds may give rise to deafness, as in 
boilermakers, riveters, weavers, locomotive engineers, &c. The old-fashioned way 
of boilermaking is now replaced by the pneumatic hammer, and this is ten times 
worse (600 strokes per minute). Indeed the noise in such a shop actually is felt as 
an annoying physical discomfort, and deafness comes after employment for a 
relatively short time in a modern boilermaking shop. Nothing definite is known 
about the frequency of occupational deafness. Alt states that 10% of all affections 
of the internal ear are occupational. Pogdiny found 26%. 

A single, very loud, sound (a shot close to the ear, explosion, &c.) also may produce 
deafness involving, as a rule, only the ear that is nearest to the source of the sound, 
but in some cases involving both ears. 

Many investigators have tried, through experimental studies, to determine the 
cause of this deafness and what changes take place in the ear. Previously it was 
thought that the effect of a single violent noise was to produce a concussion of the 
labyrinth, which was taken to be an organic lesion of the internal ear. What this 
lesion might consist in, was an open question, as no _ pathologic-anatomical 
examination of such a case had been reported. 

Wittmaack’s experiments on animals demonstrated that a single, brief—but 
strong—sound (whistle or crack) had the effect that all the cells in the organ of 
Corti were whirled around. With a weaker, brief sound-effect he found the injury 
limited to the sensory epithelium while the supporting cells were intact. The effect 
of a protracted strong sound was first a degeneration of the sensory cells, then 
degeneration of the peripheral nerve-fibres and ganglion cells. Finally the support- 
ing cells in the organ of Corti degenerated too. The lesion was localized exclusively 
to the lower turns of the cochlea. Weak sounds gave no changes at all, not even 
when kept up for a long time. When the animal was placed in a cage with metal 
floor, and the sound was produced continuously by letting a felt-mufiied hammer 
beat on the metal floor, so that it was transmitted to the ear chiefly through bone- 
conduction, the result was degeneration of the nervous apparatus, especially in the 
upper turns of the cochlea. 

Wittmaack’s experiments met with severe criticism and other investigators (e.g. 
Siebenmann and his pupils) arrived at other results. Recent Japanese investigations 
(by Takezawa), appear to show that the vibrations from the floor play the greatest 
role and, especially, that a brief, strong sound acts on the ear only through these 
vibrations and not through the air. 

Long before the great war it was realized that deafness resulting from 
concussion of the labyrinth in man may, not infrequently, diminish spontaneously, 
or recover completely, in some cases even quite suddenly, and then the recovery 
often takes place under the influence of some mental factor—fright, sudden joy, and 
other similar conditions. In his work on “ Lesions of the Organ of Hearing ”’, 1905, 
Passow characterizes many of these cases as “ hysterical’’. Yet, almost all the 
older otological authors think that a strong, sudden, and brief sound-effect is able 
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to produce a concussion of the labyrinth and thus give rise to an organic lesion of 
the organ of hearing. 

The world-war has completely altered our conception of concussion of the 
labyrinth. During the war a great number of persons had their organs of hearing 
exposed to the most violent sound-effects, especially gunners who sometimes stayed 
for many hours in succession close to the heavy guns under “ Trommelfeuer ”’ 
(“drum-fire’’). Sometimes these men were penned-up together with the guns in 
vaults, so that they were exposed not only to the sound-effect, but also to great 
changes in atmospheric pressure. Impairment of the hearing could be demonstrated 
in all gunners who had been operating the guns for some length of time, but it 
subsided, as a rule, before long. Permanent impairment of the hearing was 
encountered only in men who had been exposed long and steadily to a strong 
detonation in firing the guns. 

The soldiers were further exposed to a violent sound-effect, combined with high 
atmospheric pressure, by the explosion of shells or mines; this was particularly 
severe when the shells hit the places of refuge, the trenches, or marching columns. 
In such cases the damage was not limited to the effect of the explosion upon the 
ear; there were often additional, more or less extensive, injuries to the body, 
and in many instances the soldiers were almost buried. A study of the patients 
who have been exposed to such shell explosions is particularly interesting, and it 
is especially these studies that have impelled us to revise our conception of 
concussion of the labyrinth, for when these patients were extricated after an 
explosion they were frequently found to be completely deaf (sometimes mute too), 
or, at any rate, more or less hard of hearing. Indeed, such cases were even so 
frequent, that Pflug states that deafness appeared in 99% of the soldiers who were 
exposed to an explosion with burial. As is evident from the papers written on this 
subject during the war, it was then the prevailing view that, resulting from the 
violert sound-effect, these patients had a concussion of the labyrinth with marked 
organic changes in the internal ear, and that the prospects of recovery were 
minimal. 

During the war, however, there were some otologists who doubted that this was 
really a matter of severe organic lesions. In the Lancet, 1917, Hurst and Peters 
presented the case-records of two soldiers who had been perfectly deaf after shell- 
shock. Many different therapeutic measures were tried on them in vain—but they 
were cured by a fictitious operation. Under light anesthesia, the authors made a 
small incision behind the ear, hitting at the same time a plate with a hammer to 
simulate chiselling. The two patients showed normal vestibular reaction. From 
this Hurst and Peters conclude that deafness with normal vestibular reactions means 
hysterical deafness. The editor of the Lancet remarks, quite correctly, that this point 
is by no means settled, as there are instances on record of “ mild labyrinthitis with 
total deafness but in which the canal reflex could still be excited ’’. In Logan Turner's 
Textbook, 1936, Fraser and Stewart subscribe to this editorial view, but they 
think that deafness due to explosion may in many instances become permanent. 

In 1915 Tibor Szasz said, in dealing with functional ear lesions in soldiers: 
“To begin with, these forms of deafness were taken to be simulation, but then it 
was noticed that they were accompanied by extensive disturbances of the 
sensibility.” So, the author designated these cases as hysterical, or traumatic 
neurosis. He made a distinction between them and shell-deafness and concussion 
of the labyrinth, and stated that the prognosis could be made only with reservation. 

After the war, however, we saw something peculiar happen: Only very few 
veterans were given disablement benefit on account of this form of deafness, for most 
of them had recovered their hearing, completely or partly. Recovery proceeded 
most rapidly in soldiers who were kept at the front after the explosion, because they 
were not wounded. In these cases the deafness subsided mostly within a few hours 
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or days, passing sometimes through a stage of hardness of hearing until the normal 
hearing was gradually restored. But the patients who were transferred to hospitals 
at home did not fare so well. Their condition was diagnosed as “ concussion of the 
labyrinth ”’, “ acoustic deafness "’, “ labyrinthine hemorrhage "’, ’ destruction of the 
organ of Corti’, &c. (Muck), and their deafness lasted longer. On subsequent 
examination several of these patients were designated as hysterics, but this was not 
correct, Muck says, because many of them had been robust and perfectly “ free 
from nerves” before the explosion. A fright-neurosis had brought about a hardness 
of hearing which resembled organic deafness, but was not due to any organic lesion, 
and hence was designated © psychogenic deafness’. 

What has been said about complete deafness applies also to hardness of hearing. 
*sychogenic traumatic hardness of hearing resembles perfectly the organic 
labyrinthine hardness of hearing, yet Passow and Muck think there are certain 
characteristic features that differentiate psychogenic hardness of hearing from true 
labyrinthine hardness of hearing. The most characteristic feature of psychogenic 
hardness of hearing is that the result of the functional tests varies, so to speak, 
from day to day. 

There is an additional symptom to which I wish to call attention—-a symptom I 
have encountered often, not in cases of explosion deafness, it is true, but in persons 
with functional hardness of hearing from other cause, namely normal hearing for all 
high tones, per bone conduction as well as per air conduction, while the other 
functional tests are suggestive of a severe affection of the sound-perceiving apparatus 
(air and bone conduction markedly shortened, Rinne positive, hearing for whisper 
relatively far more diminished than hearing for conversational voice). 

As another characteristic sign of psychogenic hardness of hearing, Muck states 
that in the test of the hearing for whisper and speaking voice the patient may well 
be able to repeat the spoken word correctly, but only after some hesitation, or not 
until the word is repeated once or twice. Muck thinks this phenomenon is to be 
explained in this way: that such patients require a much longer time than normal 
persons to understand, i.e. to conceive the meaning of the word in question. In 
this condition, the affected part is the faculty of understanding, that is to say, the 
capacity for immediate and correct conception of the spoken word. It is obvious 
that such a defect will appear as hardness of hearing when it comes to connected 
sentences. These patients often declare: “I hear very well that you say something, 
but I cannot hear what you say.” 

Sometimes it is possible in these cases to demonstrate a “ perception limit”, 
that is, a definite distance—generally not more than from 6 to 8 inches—within 
which all the words are perceived correctly and instantaneously. As soon as the 
examiner goes beyond this limit, the slow conception makes its appearance. 

Examination of the static labyrinth furnishes no definite evidence from which 
to judge. Even in cases of complete deafness—for example, after suppurative 
labyrinthitis—the static labyrinth, as is well known, may preserve its full functional 
capacity, and hence it is not justifiable to conclude that the deafness is functional in 
those cases in which the static labyrinth shows normal reactions. Buton the other 
hand if the static labyrinth gives no reaction (for instance, in the caloric test) we 
can be quite sure that the deafness is not functional. 

So far, we have considered exclusively the diagnosis of psychogenic hardness of 
hearing. But if the effect of a strong and sudden sound is followed by complete 
bilateral deafness, its psychogenic nature can be recognized by the sudden onset. 
Passow says: “ Sudden onset of absolute deafness without basal fracture is always 
due to hysteria.’’ Also this form of deafness presents various characteristic features. 
For one thing, it is typical that these patients very rapidly learn lip-reading. 
This was discovered during the war when—what undoubtedly meant a great dis- 
advantage to the patients—they were instructed in lip-reading, because they were 
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thought to be permanently deaf. But even if such patients are not instructed in lip- 
reading, they often learn it by themselves, so that they convey no impression 
whatever of being deaf. In many cases, however, it is possible to ascertain that 
these patients really hear unconsciously, as their facility for lip-reading disappears 
as soon as the examiner plugs their auditory meatuses and speaks to them with 
whispering voice and with distinct movements of the lips. 

In order to examine whether the deafness is psychogenic, it is often useful to 
apply the method of Barth. The deaf patient is requested, in writing, to sing a song 
he knows very well. He is now requested to repeat his song, but this time the 
examiner gives the initial note on a piano just before the beginning of the song. If 
now the patient starts singing in this tone, it is practically proved, that his deafness 
is psychogenic. To avoid a mistake, the examiner asks him to sing once more and 
gives again the initial tone, but now a little higher or lower than before. If the 
patient again starts singing in the given tone, it is proved that he has an unconscious 
hearing, i.e. that the deafness is psychogenic. 

Colledge mentions that during the war he had excellent aid from Captain 
Crampton in detecting psychogenic deafness in soldiers. This officer had a series 
of questions written on a paper, the last question on the back of the paper. He 
put the paper before the soldier, spoke the questions with ordinary voice and had 
the soldier answerthem. If the deafness was psychogenic, the patient also answered 
the last question, which he could not read, although the question on the back of the 
paper was different from the spoken. 

Also the acustico-motor-reflex may be used as a diagnostic measure, as an 
unexpected strong acoustic irritation elicits a blinking of the eyes or a startled 
movement of the limbs. Finally, the psychogenic deafness is nearly always accom- 
panied by sensory disturbances in the surroundings of the ear or over greater parts 
of the body surface. Asa rule the sensibility to pain is impaired while the sensibility 
to touch is preserved. 

The treatment of psychogenic deafness may be rather difficult. Hypnosis may 
be employed, and light ether anesthesia may prove serviceable, but it is important 
above all to see that the economic aspects are settled, so that the patient does not 
profit by permanent deafness. 

In conclusion I will quote two further case records :— 


(i) A man, aged 33, domiciled in Slesvig (that part of Jutland which was reunited with 
Denmark after the World War). During the war he served on the German side. 

One day, while he was marching with his company, a shell burst among them, and many 
of the soldiers were killed and buried. Towards evening the sanitary troops came to carry 
the dead away. They noticed that this man, who was lying in a heap with many dead 
soldiers, moved his arm. He was unconscious and was brought to the field-hospital. When 
he woke up, he was deaf and dumb. The dumbness subsided soon, but he remained deaf. 
He went from one hospital to another, but no treatment did him any good. He remained 
completely deaf in both ears, and the German army surgeons considered him incurable. He 
was therefore given disablement benefit. 

After the war, when Slesvig returned to Denmark, the Danish Government took over the 
payment of his disablement benefit. He worked as a hairdresser, and seven years later a 
local otologist discovered that there was hearing in the left ear while the right was still deaf. 
The Invalidity Insurance Court referred him to me. 

Examination of the static labyrinth showed no abnormality whatever. In Romberg’s 
test the patient swayed back and forth, but his whole conduct during this test was very 
theatrical and after its conclusion he clasped his head with both hands. 

The acoustic examination showed some impairment of hearing in the left ear. The 
patient said that he was completely deaf in the right ear, being unable to hear tuning-fork, 
whisper, or conversational voice. On further examination, however, he walked at once into 
the simplest trap. He was requested to turn his right side towards the examiner and stop 
the left ear firmly with a finger, and then repeat what was said. He said that he was 
unable to hear a word, even when spoken in a loud voice. Then the examiner spoke with 
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ordinary conversational voice, asking him to shut his eyes, and he did so promptly, just as 
later he opened his eyes again when told to do so, in the same ordinary, conversational voice. 
It was then pointed out to him that it was necessary, for his own sake, that he must be 
accurate in his statements, and he was told to take a walk and return after a couple of 
hours. 

After that the functional tests were repeated, and it was found that he was able to hear 
with his right ear, not only conversational voice but also whisper. He was catheterized and 
told to return next day. When the examination was repeated on the following day he was 
able to hear tuning-fork a; and Galton’s whistle, and after repeated tests of hearing it was 
found that he could hear a whisper at a distance of five yards, in the right ear as well as in 
the left. His answers are sluggish and slow—a feature pointed out by Muck as characteristic 
of psychogenic hardness of hearing. 

(ii) A man, aged 23, a cadet at a military academy. 

About two months ago a gun-shot was fired right by his side. There was at once con- 
siderable hardness of hearing in the right ear, and this has increased since, so that he is now 
completely deaf in that ear. There is no dizziness. On examination the static labyrinth is 
found to react normally. Hearing test for conversational voice gives at first the impression 
that there is no hearing at all in the right ear, but when Barany’s noise-apparatus is applied 
to the left ear, there is hearing for loud speaking voice. The hearing of the left ear is normal. 
When the examiner places his hand quite lightly on the left ear, the patient states he is still 
unable to hear in the right ear. Thus itis established that his deafness of the right ear is 
psychogenic, and this finding is further corroborated by repetition of the functional tests, for 
then he is able to hear the tuning-fork a), through air conduction as well as bone conduction, 
and he can hear the highest tones in Galton’s whistle. After six weeks’ treatment by suggestion 
and with vibration massage with Breitung’s apparatus, he is able with his right ear to hear 
a whisper at a distance of 1 yard, and conversational voice at 6 yards. 

This case also illustrates the particular feature I mentioned before, as character- 
istic of psychogenic hardness of hearing, namely, normal upper limit together with 
a marked decrease of the hearing for tuning-fork and whisper. 

I believe that now—especially on the basis of experiences from the war—we may 
consider it established that the hardness of hearing after a violent and sudden sound- 
effect—with or without a simultaneous increase of the atmospheric pressure—is not due 
to organic changes in the ear, but has its seat in the cortex of the brain, i.e. it is 


psychogenic. 
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Discussion.—Mr. SYDNEY ScoTT said that he recalled a case described by Sir Charles 
Ballance,' that of a sleeping soldier awakened by a pistol discharged close to his ear by a 
companion, in a spirit of pleasantry. The wretched man was very giddy and deaf and blood 
escaped, but what ultimately happened Sir Charles did not tell. 

He had seen a comparable injury precisely a year ago. A patient had come the 
day after Guy Fawkes’ celebrations, with an injury caused by the explosion of a powerful 
firework at close quarters. The right tympanic membrane was at first hidden by blood-clot 
which he did not disturb. There was total deafness to the low tones of Bezold-Edelmann 
forks, and to all tones of the monochord by air and tone conduction. The left uninjured 
ear was occluded by Bardny's noise-machine when the tests were carried out. A week later 
when the clot had become inspissated, a large reniform perforation of the tympanic membrane 
—about 5 mm. in diameter—could be seen. 

Three weeks later the perforation was smaller and nearly circular—about 2-5 mm. in 
diameter. The patient could now hear the voice close to the ear as well as Bezold forks 
down to 36 cycles and high tones 2,048 to 4,096 cycles. 

Eight weeks from the day of injury he was astonished to find that the perforation had 
completely closed. Bezold fork, 16 cycles, was now audible in both ears. A quiet ticking 
watch was heard at the normal average distance from the right ear, and conversational voice 
was actually better in the right than in the left ear. The patient had been in the Artillery 
and accustomed to a sporting gun which, he knew, had affected hearing for the higher notes 
in the left ear for many years. He was re-tested six months later and could inflate the right 
tympanum normally. Regeneration of the membrane could not be attributed to treatment, 
for nothing had been done except to avoid syringing, and to warn him against the application 
of drops. 

Another case which Dr. Blegvad's paper recalled was that of a musician who had been 
knocked down unconscious. After several days, when he seemed to have recovered, he was 
distressed to find disharmony of certain musical notes. The speaker tested him with Bezold- 
Edelmann tuning-forks, and discovered that three consecutive notes in each octave sounded 
higher in pitch in one ear than in the other, whereas the other five notes in each octave 
sounded alike in both ears. Did this indicate that there had been an injury to certain fibres 
of the auditory nerve? It was not known whether the defect has persisted. 


Mr. LIONEL COLLEDGE said that Dr. Blegvad had recalled experiences of the war. He 
himself had seen during the war, as aural surgeon to the First Army in France, many 
patients who suffered from the effects of gunfire, and in consequence had commotio laby- 
rinthi. At that time he considered that the cases could be divided into two main groups. 
In the first group were those who served with the field artillery and so were exposed to 
continuous gunfire from field-guns which produced sounds of relatively high pitch, but not 
of extremely great intensity. These artillery men, especially officers, who probably served 
for longer periods, were suffering from what was either labyrinthine or nerve deafness, with 
loss of appreciation of high tones. Their deafness was of a chronic character, and showed 
very little tendency to improve. In the years succeeding the war he had seen a number of 
such patients—both the actual patients seer in the war and others aftlicted in the same way 
—and he was convinced that they showed a tendency to the onset of senile deafness at an 
unusually early age—i.e. from 40 to 50. 

There was a second large group, in whom the injury to the ear was caused by a single 
very loud explosion—a shell bursting close at hand, or the effect of being blown up by a 
mine. Those cases could be subdivided into two classes: (a) Those in whom there was no 
perforation of the tympanic membrane, but on examination of the ear punctate hemorrhages 
could be seen on the surface of the membrane. It was known, from the observations of 
Mott, that those who succumbed to such explosions showed in the brain similar punctate 
hemorrhages, which produced the so-called shell-shock. If there ensued punctate hemo- 
rrhages in the tympanic membrane and in the brain, it was not a far-fetched assumption 
that the same kind of punctate hemorrhages would probably occur in the labyrinth. That 
kind of case usually, he believed, made a very good recovery. The second sub-division 
included those cases in which the tympanic membrane was blown out; it might be expected 
to be blown in, but the edges of the perforation were everted, and before the patients were 
seen, the ear, in many cases, had already been syringed, and so the case was turned into 
one of suppurative otitis media. That, however, was not always the case, but a circular was 


1 Ballance, Sir Charles, and Green, C. D., ‘‘ The Surgery of the Temporal Bone’’, London, 1919. 
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sent round to medical officers by the D.M.S. of the Army asking them to refrain from inter- 
ference in that way. Where the drum membrane was perforated in that way it apparently 
provided some sort of protection to the labyrinth from the effect of the explosion. Those 
who had this perforation did not suffer so severely from internal ear deafness as did those 
who had their tympanic membrane remaining intact. They were comparable to the case 
which Mr. Sydney Scott had just described and for the most part they made a very good 
recovery. 

There was also a third, and different, category—that of psychogenic or hysterical deaf- 
ness—cases of which were described by Dr. Blegvad. That kind, he quite recognized, could 
only be treated successfully by psycho-therapeutic means. 

Dr. T. RITCHIE RODGER said he was interested to hear what Dr. Blegvad had said 
concerning the recent work done in Japan, re-instating Wittmaack’s observations of twenty- 
five years ago. In 1915 he (Dr. Rodger) had reviewed the literature on the subject of the 
experiments conducted by Wittmaack and those who followed him, and it seemed to be 
established then that Wittmaack was wrong in his conclusion that bone conduction was the 
essential force in bringing about the internal ear destruction. Von Eicken, Siebenmann 
and Yoshii disproved this conclusion by substituting rubber mats for the metal lining and 
floor of the cages of the animals experimented upon, and proved that the same destruction 
of the internal ear ensued as Wittmaack had described. ‘Some of those workers were still 
living, and he would like to know whether they had accepted this reversal of their earlier 
conclusions. 

Mr. GAVIN YOUNG said he was in a position to corroborate what had been said about 
accentuation of labyrinthine shock when it had been conveyed by bone conduction. Since 
1913 he had several times been up in an aeroplane, and had been conscious of the fact that 
he was increasingly liable to “ air-sickness”’. The last time he went up was in a “ Moth”, 
and he was connected with the pilot by ear-phones. Accordingly all hearing by air- 
conduction was cut out, and so he received all the vibration of the plane straight into his 
labyrinth, and he was dragged out of the plane very much more shocked than he had ever 
been before. 

Mr. F. C. ORMEROD said he wished to thank Dr. Blegvad for having raised the question 
of internal-ear deafness due to the proximity to gun-fire. He could corroborate what had 
been said about cases that had sustained middle-ear deafness. One saw patients recover 
after the war, no internal-ear deafness being left; but some, because of the suppuration 
which had ensued, were left with middle-ear deafness. Many of those patients were blown 
up in dug-outs and trenches, and little but middle-ear deafness remained in them. His 
impression of the gunners—those who were regularly serving guns—was that their nerve- 
deafness was temporary ; they had at the time a good deal of nerve-deafness, but it passed 
off in two or three days. If, however, the experience was repeated many times and continued 
for long periods, the deafness tended to become permanent. Among the applicants for war 
pensions on account of nerve-deafness, gunners did not predominate; there were more cases 
among infantrymen who were blown up in trenches and who had resulting middle-ear deaf- 
ness. His (the speaker's) experience supported what Dr. Blegvad said as to the nerve- 
deafness being temporary, there being no organic destruction or lesion of the internal ear. 

Sir JAMES DUNDAS-GRANT said that during the great war he had seen large numbers 
of these cases and they conformed to what Dr. Blegvad had said. There was an Institute for 
the treatment of deafened men, and two years after the patients had been seen, advertisements 
were issued inviting them to come again for further help. To those advertisements, however, 
there was only one reply, and that was from a man who had no right to compensation at all, 
recovery appearing to be the rule. 

Rupture of the membrane seemed to take the pressure off the labyrinth—there was 
little room to doubt that. In a lecture which he (Sir James) had given at the Royal Institu- 
tion during the war he had carried out an experiment with a long drainpipe, at the end of which 
was a parchment tambourine on ahinge. He fired a revolver near the open end, and while 
the membrane was intact there was a violent flap. When a thin, moistened membrane 
was substituted and the revolver fired, the membrane gave way, and there was scarcely any 
flapping movement. 

Mr. H. V. Forster said that during seven post-war years, as a medical officer to a 
territorial medium heavy-artillery brigade, he had received few complaints of gun deafness at 
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practice-camps, but remembered very clearly two members of a 6-inch-howitzer gun team 
who reported within twenty-four hours of range practice. There was ecchymosis of the 
drumheads in each case, with deafness answering to both middle- and inner-ear routine tests. 

With regard to the effect upon the ear of exposure to continuous noise: A Russian 
worker, Losanov |1| had carried out an investigation into the effects of industrial noise at the 
Lenin nail-and-bolt factory at Saratov—a very noisy place because of the sound produced by 
the nail-stamping machines. He found that nose- and accessory-sinus disease acted as 
aggravating factors in the injury to the phono-receptory apparatus caused by the noise. 
This was confirmed in experiments on rabbits, in which artificially produced conditions of 
nasal obstruction were found to contribute definitely to the marked damage found in the 
cochlea. 

Another Russian worker, Temkine [2] had concluded that those workers in noisy trades 
who already had incipient defects in the auditory organ suffered earlier than normal healthy 
workers. 

References.—[{1] Losanov, N. (Saratov), Acta Oto-Laryngologica, 1930, 14, 393. 2) TEMKINE, 
JACQUES (Moscow), Acta Oto-Laryngologica, 1934, 19, 13. 


Major W. A. D. DRUMMOND, said that he had had some experience of the deafness 
resulting from the newer types of machine guns. He found that in the cases investigated 
the tympanic membrane was indrawn and engorged, and that hearing by both air and bone 
conduction was reduced. Caloric tests revealed no obvious abnormality of the labyrinth. 
Inflation did not affect the deafness either way. The disability lasted, on the average, four 
days and then cleared up, but when they were at a height of 6,000 ft. the men suffered more 
and the deafness might last up to a fortnight. 

He did not think that there was a psychical element in these cases, as the men enjoyed 
this type of training, and earned more pay by proficiency. 

It appeared that the rapid vibration of the gun, together with the noises of explosion, 
induced a hyperemia of the middle ear which damped down the conductivity through this 
area and also temporarily diminished the sensitivity of the cochlea. 


Dr. BLEGVAD (in reply) said that the remarks of Mr. Sydney Scott proved the truth of 
what he had advanced in the paper, namely, that when a man was blown up in the trenches 
and the membrane was ruptured the patient would recover without treatment, or with only 
psychic treatment. He agreed with Mr. Colledge that continuous or prolonged concussion 
was apt to produce hardness of hearing, as it was known to do in the case of boiler-makers, 
and they might sustain damage to the nerve-endings in the labyrinth. As to the effect of a 
sudden heavy sound, the war experiences showed that the effect was always psychic, and that 
was supported by the telephone cases. Many years ago he had examined all the telephone 
operators in Copenhagen, to ascertain whether the hearing had been damaged by their work, 
and he found that it had not—even in cases whose hearing had been poor before they took up 
telephone work. In the cases in which complaint was made of hardness of hearing as a 
result of a trauma—e.g. a lightning-stroke in the telephone wiring or other severe acoustic 
shock—he had found no organic damage: the disability was a psychical one. 

Both Wittmaack and von Eicken were still living, but he (Dr. Blegvad) did not know 
their views on the recent Japanese experiments. These latter were very carefully conducted, 
and the microscopical technique was very fine, but the cases were difficult to work out 
in a convincing way—there were so many possible sources of error. Based upon the theory 
of Wittmaack that it was essentially due to the vibrations from the floor, carried through 
the body to the ear, that the labyrinth was injured, many efforts had been made in Germany 
to isolate from each other the different floors in the machinery shops. It was—for econo- 
mical reasons—very important to decide whether the lesion was due to the effect on the ear 
of sounds coming through the body, or to that of sounds coming from the air. 

During the war it was noticed that after the men had been near discharging guns for 
several hours there occurred a retraction of the drum membrane, but it soon disappeared. 
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The Ideal Structure of an Operating Theatre from the Point 
of View of an Anesthetist 


By GEoRGE Epwarps, M.R.C.S., L.R.C.P., D.A. 


ONE of the operating theatres in which I work seems to have been constructed 
so as to afford. the maximum of inconvenience to everybody—to the surgeon, the 
anesthetist, the nurses, the porters, and the patient. Everything manages to be 
in the wrong position and everybody finds himself constantly having to get out of 
the way. Only the fact that we have become used to it in the course of years makes 
it possible to work in this cramped and inconvenient space which goes by the name 
of the Large Theatre”. The room is large, but three-quarters of the floor-space is 
occupied by a huge and entirely useless marble gallery, from which the spectator 
can see next to nothing of what is going on. This theatre provides an extreme 
instance of inefficiency, but the fact remains that many theatres, even of recent 
building, are so arranged that the moving or handling of patients cannot be carried 
out easily and quickly. Anesthetists, particularly, are affected when the space is 
cramped or the lay-out is bad and it is our aim to-night to talk about those 
things which, though they may be © unconsidered ”, are far from being “ trifles "’. 

The general arrangement of the surgical side of a hospital should be such that 
the surgical wards and theatres are close to one another, and, if possible, on the 
same floor-level. Preliminary injections save a large number of patients from the 
distress of a conscious journey from the ward, but not in every case is it practicable 
or even desirable to put the patient to sleep beforehand, particularly in hospitals 
where long series of operations are conducted. Certain of our patients will have 
to be brought to the theatre awake and, as far as possible, we should spare them a 
protracted and alarming journey. Being taken up and down in a lift seems to be 
especially distressing, and lifts certainly add greatly to the time required in trans- 
port. If lifts have to be used, those serving the theatre should be very rigorously 
reserved for the theatre use; otherwise all of us, from the patient downwards, will 
find our time being wasted for the benefit of charwomen and errand boys. 

Long journeys to the theatre are bad, and long journeys back are worse. In 
the first place, it is impossible adequately to look after the patient's general 
condition whilst he is being trundled along, and secondly, the longer the journey, 
the greater the risk of post-operative chest troubles. This was demonstrated quite 
clearly in one of our teaching hospitals where it so happened that the patients from 
one side of a ward were taken to an adjacent theatre for their operations, and the 
patients on the other side of the same ward went to a more distant theatre. All 


other factors seemed to be the same. The patients had the same preliminary 
treatment and the same anesthetics, but those who went to the further theatre had 
a definitely greater incidence of post-operative chest troubles. Our motto should be, 
“Quickly there and quickly back”’. 


JAN.—AN#ESI 
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The arrangement of the actual theatre-room itself is a matter which we can 
leave to the surgeons. In general, provided we have enough space in which to put 
ourselves and our apparatus, we shall be content. One or two points we may make 
concerning lighting, flooring, and suction. We suffer in particular if the windows are 
in line with the sun, for theatres are usually set out in such a way that the anesthetist 
faces the light. If there is any direct sunshine, we get the full glare of it. We all 
know one private hospital in London where, on summer mornings, the anesthetist 
has to be provided with a celluloid eyeshade. A north light is most desirable. The 
flooring of the whole theatre block needs to be of some material which will rapidly 
disperse any static potential which may have accumulated on our trolleys and 
machines, and which we hope to release by means of the drag-chains we have 
hanging from them. The usual granolithic floorings do this effectively, but I do 
not know if the rubbery compositions sometimes used are equally effective. This 
should be tested in all cases, otherwise our precautions are useless. Suction should 
be “laid-on’’, or rather “ laid-off”, from convenient points in the theatre itself, and 
from the anesthetizing room and the recovery room. It should not be maintained 
by an electric motor working in the theatre, but is best arranged for by some central 
pump working at a distance. The exhaust air, which in throat and chest operations 
may be heavily charged with inflammable gases or with ether vapour, should be 
conducted into the open air well away from any possible source of ignition. With 
these provisos we can leave the surgeon to make his own theatre arrangements. 

An anesthetizing room is absolutely essential, and a recovery room is highly 
desirable. What is emphatically necessary, but always difficult to secure, is that 
the anwsthetizing room shall be devoted to the induction of anesthesia and to that 
alone. It must not be looked upon as a convenient storage place; adequate room 
for linen, stock, instruments, and appliances must be provided elsewhere and, if 
possible, at a good distance from the anesthetizing room itself. Recently a paying 
patients’ unit was opened at a certain North London hospital. The anesthetizing 
room was quite large and conveniently situated, but the theatre was too small. The 
theatre equipment began to arrive, and it at once appeared that the only place for 
the glass-fronted instrument cupboard was in the anwsthetic room, where the 
waiting patient would be encouraged by the sight of forceps and clamps, with a saw 
and chisel here and there to add variety. The anesthetizing room must not be 
used for storage purposes, nor must it be looked upon as a cloakroom. There is 
one theatre in which it is used as a robing-room for such students as are not actually 
taking part in the operation, and there is another in which the porters change their 
overalls and store their squeegees in it. It should not serve as a passage between the 
further parts of the theatre and the outer world of the hospital. Any such abuse of 
the anesthetizing room means that the waiting patient is liable to be unnecessarily 
disturbed, and—a point of more importance—that we anesthetists are likely to be 
interrupted in the most technical and difficult part of our occupation. As an extreme 
instance I should like to describe the walls of one room which is familiar to me. 
On the right of the door is a row of hooks for dressers and visitors to hang their 
coats on. Then comes a large cupboard full of spare instruments, syringes, needles, 
tourniquets, and so forth. The doors of this may be opened at any time to display 
to the anxious patient two huge pairs of plaster shears which hang inside. After 
the cupboard comes a tier of shelves on which live the small gas cylinders lent out 
for occasional use in the wards. Then comes the window, followed by another row 
of hooks. Here are hung face-masks, gas bags, rubber tubing and rubber head 
harness—all very formidable to the uninstructed eye. Then there is a large poison 
cupboard labelled as such. After this appears a queer contraption which looks like 
a vicious wrench, but is actually only an arm rest, hanging on the side of another 
large cupboard. In the last are to be found lithotomy posts, arm-straps, and other 
means of restraint, together with a stock of anesthetic bottles. Finally, in the 
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corner between this and the door, stands a tall metal standard with a douche can on 
the top. It is very undesirable for a patient to lie gazing at all this—and the more 
so that on one of the cupboard doors is a red printed notice giving vigorous warning 
as to the dangers of ether explosions. Any of the things stored here may be 
wanted suddenly, and the patient or the anesthetist may be abruptly disturbed by 
an anxious nurse or porter. To open one of the cupboards fully, the operating table 
or trolley has to be pushed right to the opposite wall. Just as one is about to pass 
an endotracheal tube, the whole affair may be heaved sideways with a cry of Excuse 
me, sir, Mr. So-and-So wants——-”’. All this is frankly appalling, but serves in an 
extreme way to show the necessity of reserving the anesthetizing room solely for 
the anzsthetist’s purposes. 

Having gained our special room, we must consider how it is to be placed with 
regard to the world at large and to the theatre proper. This is a matter of great 
importance. The planning of the theatre and its adjacent rooms should be such 
that the patient approaching the theatre is at once in the anwsthetizing room. 
Central corridors with theatres and anesthetizing rooms opening off them to left 
and right may make for easy planning, but they are bad for the patient, who, on 
entering the corridor, may see into all sorts of places which were best closed to him. 
Even the presence in the corridor of white-gowned sisters, nurses, and dressers is 
alarming to the anxious patient, and our entrances should be so arranged that no 
such distracting sights can reach him. In one London hospital, long overdue for 
re-building, it is impossible for a patient to be wheeled into an anesthetic room 
without passing the theatre doors through which all the instruments have to be 
taken from the sterilizing room. It requires great care to arrange matters so that 
a second patient does not get a rapid and comprehensive view of the operation 
which is being performed on the first. This is abominable and, although no modern 
theatre is likely to be so ill-designed, we must take care to avoid even the minimum 
risk of such brutal exposure. In the same way we must arrange as far as possible 
that the patient approaching the anesthetizing room shall not cross the path of any 
patient returning to the ward. The latter may be breathing stertorously or 
groaning, and sometimes patients even manage to be sick before reaching their beds. 
Any such sound or sight is very disturbing to the man whose turn is just about to 
come. For a single theatre it is comparatively easy to plan a strictly one-way 
traftic system ; it becomes more difficult to arrange when a row of theatres is to be 
built. As far as possible, however, arrangements should be made to keep apart the 
snoring sheep and the yet observant goats. 

The anesthetizing room should be arranged immediately alongside the theatre 
and should open directly into it. There are good reasons for this, but first let us 
consider the immediate objection. Will not the waiting patient see and hear too 
much? Provided the walls are sufficiently thick and the doors sufficiently heavy 
and close-fitting, no sounds from the theatre should get through. The anesthetiz- 
ing room, though immediately next to the theatre, should, however, be as far away 
as possible from the sterilizing room—a source of much noise in all theatres and 
sometimes the home of the most deafening bangs and clatter. It sometimes happens 
that every whisper in the theatre is heard as a shout in the anesthetic room, and 
sometimes the position is reversed. This is probably an avoidable accident, 
though how it is avoided I cannot say. No alarming sight can assail the patient in 
the anzsthetizing room if there are double doors leading into the theatre placed 
in the corner at the junction of the dividing wall and the outer wall of the theatre 
itself. If they are opened the waiting patient will not be able to see more than a 
few feet of blank wall. With a well-trained surgical team the doors from the 
anesthetic room will never be opened whilst an operation is in progress—but we 
have a perennial crop of young probationers, students, and porters, and they all take 
time to learn that though the shortest way may be the easiest, it is not necessarily 
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the best. However, properly placed, our doors should not expose the theatre 
unduly. 

The benefits from proximity between the theatre and anesthetizing room are 
many. In the first place, wheeling the patient on trolley or operating table, and 
keeping pace at the same time with an anesthetic machine, is a difficult business— 
much more so if busy corridors have to be traversed or cornersturned. Secondly, if 
“laid-on” systems of gas are used, the less the distance between the two points of 
supply the better. Thirdly, the anesthetist is better able to be in two places at 
once. It is a bad system, but as long as time presses and surgeons are impatient, 
hospital anesthetists will find themselves beginning to induce anesthesia in the 
second patient whilst the final stitches are being put into the first. We often have 
to keep our eye on two patients—one just being put under, and the other being allowed 
to come round. The less distance we have to move, if we should be called back to 
the theatre, the better for all concerned. 

Incidentally, we have raised two further points: the questions of “ laid-on”’ gas 
systems and of recovery rooms. Since the introduction and elaboration of soda- 
lime absorption methods, whereby the anesthetic gases are used by each patient 
over and over again, we have lost the great advantage of a “ laid-on”’ system, 
namely, the cheapness of gases supplied in bulk. It seems doubtful to me whether 
such an installation, with its heavy capital expense, would now be worth while. On 
the other hand, oxygen supplies from the wall seem to be the latest rule in the 
fitting up of medical wards, and as oxygen is a consumable and not re-usable gas, 
it will probably be right to have pipe supplies to the theatres and to the anesthetizing 
and recovery rooms. 

Recovery rooms should, I think, be provided in all theatres. All that is needed 
is a room somewhat the same in size as the anesthetizing room and equally 
adjacent to the theatre. In the ordinary way it will merely form part of our 
one-way scheme of traffic,-and it need not be so rigorously taboo for storage and 
other uses. In it a sick patient can be kept immediately after operation until his 
condition is such that he can safely be taken back to the ward. The patients who 
need post-operative attention most are usually those on whom an extensive or 
prolonged operation has been performed. These are naturally put at the beginning 
of the operating list, so that the surgical team can be at its best. When the opera- 
tion is finished, the patient is returned to the ward where he may possibly need 
rapid and expert attention. Yet at this moment, the surgeon and anesthetist are 
some distance away and—more than that—are engaged on a new task which it is 
difficult for them to leave for long at a time. If the patient is kept close at hand in 
the recovery room, a more careful watch can be kept upon him, emergency measures 
can be applied without the least delay, and restorative treatment can usually be given 
much more efficiently than when he is in bedin the ward. We shall thus be spared 
those anxious moments which arise when messages come that “ the last patient is 
not so well; shall Sister give him some ?”. At least we can slip into the 
recovery room and judge the state of affairs for ourselves. 

A great fault in many anesthetic rooms is their smallness. When we have 
fitted to the walls a low cupboard, a wash-basin, an instrument trolley, and a low 
shelf, we must have left enough floor space to allow us to turn completely around 
the patient’s trolley. These trolleys are 6 ft. long and we need about 8 ft. sq. for 
the manceuvre. The actual size of the room will have to depend upon its shape and 
the way in which the fitments are arranged ; it will require an area of at least 
100 sq. ft. 

We have said that the doors should be of heavy wood; they should be easy to 
open and should be wide enough to allow the passage, if necessary, of a hospital bed 
—for sometimes it is essential that a patient should be brought to or from the 
theatre without being disturbed from the position in which he has to be nursed. I 
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find, myself, that a double door on ordinary hinges, without any automatic closing 
device, is the most satisfactory type. One half of the door needs a bolt to hold it to 
the lintel and the other an ordinary latch. Sliding doors save space but they are 
noisy. Automatic closing devices never seem to shut the door completely, and the 
patent foot-stops which are provided for keeping the door open always go wrong in 
the end. All that is really necessary is just a pair of doors which one can open and 
shut oneself, and which will stay open and stay shut. 

The walls of the anesthetizing room should be thick enough to keep out all 
sound from the adjacent rooms. As far as can be managed, pipes for water, air, 
suction, waste, and heat, should not be run in their thickness. The hisses and 
gurglings which so frequently come from theatre walls are distracting to the 
anesthetist and disturbing to the patient. Often one turns on a cylinder valve and 
is aware a few moments later of a dim hissing. A hurried search round the apparatus 
fails to show a leaking valve; then the noise stops—it was only nurse drawing off 
water from the sterilizer! The walls are best finished off with a smooth paint 
surface. The designers of operating theatres used to have a passion for tiles, but 
that, Iam glad to say, seems to have died. Tiles go yellow with age, they are liable 
to crack or drop off, and they are far too suggestive of abattoirs and underground 
passages. The restful effect of green walls is now well known, and all modern 
theatres are painted in that colour, but we are not long doing our work in the 
anesthetic room ard hardly need to be rested there. The poor waiting patient is 
the man really to be considered, and I would like to see a brightly coloured wall to 
cheer him. It need not be anything garish: neither need it be the somewhat 
deadening green which we use for our theatres. Again let us remark that the walls 
should be free from any attachments or shelves above the two-and-a-half foot level. 
If there is any projection available, someone will surely bang something on it. 
New apparatus is constantly being acquired in all operating units, and unless we are 
absolutely firm, some of it will be pushed into our anesthetizing room. 

This room, placed as it is between the wide world of the hospital and the 
narrower one of the theatre, often cannot be supplied with a window. This is good, for 
the most comfortable light for an anesthetist to work in is from a skylight. 
Patients during induction of anesthesia are horizontal, and a top light gives us the 
best view. If there is a side window, the wash-basin should be on the same side 
as that window, so that when the patient is in position for a spinal anesthetic the 
angzsthetist will have the minimum amount of walking todo. If askylight is fitted, 
it should not be used for ventilation. I well remember one anewsthetizing room with 
a skylight fitted with a patent opening arrangement of screws and levers on the 
wall. It was usually not quite shut and refused to close completely. Occasional 
raindrops came through, and in the winter months sudden and chilling blasts of 
cold air would stream down on to the wretched patient lying beneath. It really 
was a dangerous contraption. A second glass frame at the actual ceiling level is 
a necessary protection against accidental breakage, or leakage from our skylight. 
Artificial lighting needs four ceiling lights, one in the centre of each quarter of the 
ceiling ; that is, in all probability, at each corner of the skylight. One light should 
have a switch at the corridor door so that the nurse bringing the patient up can 
switch it on but cannot expose him to a glare of strong light beating straight upon 
him ; the other three lights should be separately controlled from a switch near the 
theatre door, and need only be put on when the anesthetist needs them. It is 
generally arranged that an alternative supply of current is available for the main 
light in the operating theatre, lest the surgeon be put out of action by a sudden 
failure of supply. What does not seem to occur to many people is that the 
anesthetist in his anwsthetizing room is just as dependent on his light. The 
chances of his being caught out are less because he spends less time in his own 
room: nevertheless, an alternative supply should be arranged for at least one of 
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the three lights in the anewsthetizing room, and should be connected up with any 
automatic switch mechanism which is available for the main theatre. 

Whatever methods of ventilation and heating are adopted, they must be identical 
with those of the theatre proper. Coming to the theatre, the patient is wrapped up 
in blankets and head shawls and is, in theory only, protected against changes of 
temperature. Once in the anesthetic room he may be undressed for a spinal 
injection and, in fact, is often prepared for his ensuing operation whilst the anzxs- 
thesia is being deepened from the level of mere unconsciousness to surgical relaxation. 
This means that all that lies between his abdominal wall and the air is a stain of 
iodine and a sterile towel. Our room, then, must be at least as warm as the theatre. 
This raises tremendous problems. What is the right temperature for operating 
theatres and what is the permissible reduction of humidity? Surgeons vary as to 
their ideas of suitable temperature—we hear grumbles if the thermometer falls 
below 70° F., yet we are often told that the optimum operating temperature is 55° F.— 
the same as that of a wine cellar. Whatever the theatre temperature is to be, our 
room should be at the same level. The question of relative humidity concerns us 
a little more directly. Air-conditioned theatres have been in use in London for 
some four or five years now. At first everyone was very pleased indeed. We worked 
in an agreeable warmth, our perspiration did not collect in huge drops on our eye- 
brows, our glasses did not fog as we breathed heavily under our masks, the walls 
did not sweat, and streaky lines ceased to run down the windows. All was most 
satisfactory until on the afternoon of November 14, 1934, a flame was lit in Ravens- 
court Park which, metaphorically speaking, will never be extinguished. An explosion 
took place in one of the anzsthetizing rooms and the exciting cause was determined 
as being the discharge either of an accumulation of static electricity on the patient's 
trolley or of an accumulation on the anesthetic machine. All sorts of unfortunate 
circumstances combined to precipitate this accident: the tube leading from the 
machine was full of a mixture of ether vapour and oxygen in explosive proportions, 
the theatre porter, who had a dry skin, was wearing rubber-soled shoes, and so on. 
The fact, however, remained that hot dry atmospheres lent themselves more par- 
ticularly to this form of accumulation of static electricity, and so added to the risk 
of explosion. This is a serious problem and must be dealt with as best we can. 
The answer lies in the earthing of all apparatus and trolleys to the floors by means 
of drag chains, the keeping moist of all rubber tubings and bags through which our 
anesthetic gases flow, and the raising, as far as is tolerable, of the relative humidity 
of the air in the theatre unit. 

Our room, its situation, and general conditions, being fixed, we must consider 
what we shall allow to be kept in it. Only the barest necessities for our work are 
to be admitted. Anything in addition is an encumbrance to us and tends to cause 
disturbance of the patient by unnecessary goings in and out. We have stipulated a 
suction point in the wall. If our room is oblong in shape, the probabilities are that 
the common position for the patient to lie in will be with feet towards the theatre 
door ; the point for suction had better then be nearer to the other end of the room— 
for we shall need suction to empty the mouth in those cases of intestinal obstruction 
in which there is regurgitation of bowel contents. Any supply-point for oxygen should 
be in a similar position. If the anesthetic gases are to be ‘ laid-on”, the whole plan 
of the anesthetizing room will have to be arranged according to the particular scheme 
of supply adopted. Our wash-basin should be of ample size, with an elbow lever 
for control and mixing of hot and cold water, and a knee lever for opening and 
closing the waste-pipe. All the forms of pedal taps that I have met with have been 
faulty. This wash-basin should have alongside it a metal or marble slab to hold 
bowls of spirit or biniodide lotion. A fixture consisting of a cupboard and chest of 
drawers, about 24 ft. in height, should stand against the wall. This is to hold 
only those things which we may need in the routine course of work ; in its lower part 
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the cupboard should have room for a spare cylinder of each of the gases which we 
use and, on its shelf, room for bottles of the liquid anesthetics. In the drawers will 
be kept masks, bags, tubing, catheters, and such other appliances and instruments as 
we may need at any moment. There should be a compartment in the top drawer 
for a tray containing syringes, and supplies of all the restorative drugs ready in 
ampoules. Space must be provided along the wall for the instrument table 
necessary for intrathecal and intravenous injections. This table should be near 
either the corridor door or the theatre door, according to whichever provides the 
easier way of bringing it in, ready for use. In all likelihood one wall will be used 
to place cupboard, wash-basin, and instrument trolley in a row; if this is so, it is 
convenient to have on the opposite wall a shelf about eight inches wide and 
two and a half feet from the floor. During an anesthetic induction it is occasionally 
extremely useful to have close at hand a safe place on which to put a bottle or 
instrument. At the same time the shelf can hold the notes, X-ray films, bandages, 
and other things with which the ward-nurse is loaded. 

With all these requirements fulfilled, the anesthetist might have a room in 
which it was a pleasure to work. No anesthetizing room that I have yet seen 
has had all the virtues; some are quite good and some are very bad. It would 
seem that the needs of the working anesthetist have been very scantily considered 
in the planning and arrangements of theatres in the past. Provided a surgeon has 
light, warmth, and air, he can do his work: but we, moving about and dealing first 
with a conscious patient and then with one unconscious, sometimes having to look 
after two at once, need much more consideration. 

Finally, we must emphasize that all electrical switches and plugs, all heating 
apparatus and electrical fitments generally, must be enclosed and spark-proof. This 
applies to the whole theatre unit. To this day gas-rings for sterilizers are quite 
common, and in one theatre of a special hospital in Central London, extra heat is 
still provided on cold days by means of open electric fires. One day a bottle of 
ether was dropped on the floor and a sea of flaming liquid ran about. However, no 
one was injured, and so nothing has been done to alter this reckless arrangement. 
This instance shows that warnings on such simple matters are not so unnecessary 
as they might at first sight seem to be. 

To summarize, the anesthetist needs :— 

(1) Easy access from the wards to the theatres. 

(2) A conveniently placed anesthetizing room, away from all sight and sound of 
the theatre, yet opening directly into it. 

(3) A recovery room. 

(4) Enough space in which to work in comfort. 

(5) Similar conditions in his room to those which prevail in the theatre proper, 
as to temperature, ventilation, and lighting. 

(6) Nothing whatsoever in his room except what he may require for the 
immediate purpose of inducing anesthesia. 


Discussion.—The PRESIDENT said that any system of heating for an operating theatre 
must be a very flexible one, because after such an operation as thyroidectomy—which should 
be performed at a temperature of 55° F.—might come a gastrectomy on an old patient with a 
very feeble circulation, requiring a temperature of 70° F. or so, and it was impossible to heat 
up a theatre in a short space of time. 

With regard to pipe lines for gas, he thought St. Bartholomew’s was the only London 
hospital in which the operating theatres were so provided. That was largely owing to the fore- 
sight of Mr. H. E. G. Boyle, and the system had worked very well indeed. It had now been 
in use six years, and he was not aware of it having caused any serious trouble. It was soon 
found that if the pipes were to supply more than one theatre, it was essential to have two 
reductions in pressure, otherwise one theatre would upset the working of another. The 
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final system included a reducing valve on a battery of cylinders in the basement, and a 
second reduction on special pillars. With this double reduction the theatres could work 
separately or all five at the same time. Suction was laid on in the theatres, but not in the 
anesthetizing rooms. 


Dr. E. H. RAYNER: Ether is the most likely material to cause trouble, though hydro- 
carbons, such as ethylene and cyclopropane, are also ignitable. The occurrence in England 
of one or two cases of ignition which appeared likely to have been caused by a@ spark 
produced accidentally as a result of static electrification, led to the request of the Anesthetics 
Committee, that the Medical Research Council should inquire whether the National Physical 
Laboratory could undertake an investigation into the subject, in order to obtain more 
definite information as to the nature of the risk, and to suggest precautions which might 
be taken for its reduction. For this purpose I have visited about twenty hospitals in London 
and the provi:ces, and one hospital abroad, and experiments have been made in many of 
them with the general result that it is frequently possible to induce electrical charges on 
operating-theatre equipment which are capable of giving rise to a small spark, say one-fiftieth 
of an inch long or more, sufficient to be felt when discharged by bringing a finger nearly 
into contact with the object. In what may be called favourable circumstances, sparks up to 
half an inch long have been obtained in a hospital with modern equipment. 

It must be remembered that a very small spark is capable of igniting ether and oxygen 
mixture, so that ether vapour from the face-piece or other apparatus, happening to stream 
down over the place where a spark takes place, provides the elements necessary for ignition, 
particularly as the proportion of ether to oxygen or air, which will give an ignitable mixture, 
is very wide. 

If a patient’s trolley of the usual type, or operating table, is insulated by rubber wheels, 
electrification can be produced by drawing a warm blanket across it. A rubber mattress or 
sheet may aggravate the trouble. and the nature of the tloor and the material of the shoes of 
the operator have an important effect. ; 

Without going further at present into electrical details, but dealing more particularly with 
the design of theatres as affected by the risk, the most important factor is to discharge any 
electricity as fast as it may be produced. Metailic contact with the ordinary type of grano- 
lithie floor of operating theatres is practically sufficient. If the couch or table is supported 
on rubber, a light chain trailing a few inches on the ground and connected to the metallic 
framework of the couch has been found sufficient. Measurements of the electrical resistance 
of a large number of floors of this type have been made, and the conductivity has been found 
sufficient to reduce any practicable charge to an innocuous value in something of the order of 
0°001 second. If a rubber floor is used the results may be very different; a dangerous 
charge may be maintained for many seconds. 

Experience in America has shown that if the dryness of the atmosphere does not exceed 
a certain value the risk is very much reduced, and there is evidence that a relative humidity 
of about 65% renders conditions reasonably safe. From this point of view the position and 
access to the sterilizing-room is of importance. In some hospitals this room is adjacent to 
the theatre, with no doorway in between, and steam from the sterilizer diffuses into the 
theatre, which is all to the good. In other hospitals the policy has been to separate 
completely the sterilizing-room from the theatre; this may have its advantages, but it does 
not assist in reducing the risk of electrification. 

In America, metal inserts in the floor are sometimes used to assist in discharging apparatus 
and staff if they become electrified. This seems hardly necessary here, if reasonable 


precautions are taken. 


Mr. W.A. PITE, F.R.I.B.A., said that usually architects engaged on hospital work had to deal 
with surgeons and physicians who “ called the tune’’, and from the information they provided 
the architect had, in the first instance, to draw out plans which were later discussed in detail 
by the specialists and the members of the various staffs. The principle of not having in the 
anesthetizing-room anything except what was actually needed for that purpose was the 
main thing. There should be plenty of room for the table. His own experience had 
been that the more simple the anesthetizing-room, the better, i.e. in regard to floor and 
walls, and the provision of the necessary cupboard room and lavatory accommodation ; 
it certainly should not be a dumping place for all kinds of appliances, nor should it be used 
as a store. 
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It was important to have some means of calling for assistance by means of a light or 
other signal, so that the anesthetist could get help immediately, if necessary. 

The window should be fitted with a dark blind. With regard to heating, there should be 
no source of heat that involved the risk of patients being in contact with it. A very good 
system of theatre planning was the twin type. 


Mr. MICHAEL WATERHOUSE, F.R.I.B.A., said that one often heard of the requirements 
of the surgeon, but it was rare that the needs of the anesthetist were put forward. 

The sound-proofing of operating theatres was a point which had much interested him. 
Recently architects had been trying to do what they could in that way. The general 
conclusion was that it was almost impossible to produce a really sound-proof wall for 
theatres, as the surface, to be really effective, must be so porous as to be undesirable from 
the point of view of infection; also the surface must be cleanable and washable, and this 
presented great difficulties, as any form of paint defeated sound-proofing. 


Dr. HADFIELD said that the only point Mr. Edwards seemed to have omitted was the 
necessity of the provision of a telephone to allow the anesthetist to communicate with the 
outside world during his work. This telepkone should be close at hand and easily available, 
but great care should be taken that the bell was so placed as to be beyond the hearing of the 
patient during the induction of anesthesia. 


Mr. W. H. Hoppay, F.R.I.B.A., said that in hospitals of 100 beds and upwards it was 
advisable to provide twin theatres, with the usual utility rooms in between. For the 
anesthetic room a built-in cupboard flush with the wall was useful. Metal shelves could be 
recessed into the wall with a pad of rubber; the latter deadened the sound, and could be taken 
off and washed. If the anesthetic room was facing south, and the glare of the sun in the 
eyes of the doctor was a difficulty, it could be overcome by using patent glass, i.e. two layers 
of glass with a thin film of glass wool in between. This would exclude both sun rays and 
heat. Sound-absorbing walls were ideal in some circumstances, but directly the builder 
applied treatment to the face of the wall, such as distemper or paint, it destroyed the acoustic 
properties. Floor channels should be large. He had seen one room with a very shallow 
channel, and it soon became flooded. With regard to scrub basins, he had found that slabs 
of chromium-plated brass placed at an angle with the wall were very efficient, and surgeons 
liked them very much. 


Mr. R. E. APPERLY said that often the light in the anesthetic room was placed behind 
the anesthetist, whereas it was very important that it should be on either side, so that it 
would shine on the patient’s face, as it was important to note the colour of the skin. Nearly 
all the operating theatres had green walls; this, in combination with the Zeiss light, and 
perhaps green towels, rendered it very difficult to assess the true colour of the patient. 
Anesthetizing a jaundiced patient at night, green towels and a Zeiss light being used, caused 
a degree of embarrassment which not only worried one, but might even constitute a danger 
to the patient’s life. 


Mr. R. J. CLAUSEN said that it seemed to him a mistake to have to send away anesthetic 
appliances to the general sterilizer, because anything to do with anesthesia was apt to be 
neglected in the hurry of the surgical procedures. 


Mr. HENRY V. ASHLEY, F.R.1.B.A. said that if, as a result of this meeting, there could 
be something of a more permanent nature, such as a standing committee of doctors and 
architects, he thought it would be greatly to the advantage of hospital building generally. 
In a meeting such as this, a number of doctors of various views were assembled together, 
and from these views one could fix more effectively a sound principle of design and 
construction. For example, Dr. Edwards raised the point of having a recovery-room 
adjoining the theatre. He had himself been connected with the building of a hospital in 
regard to which that point was raised, and the doctors and surgeons were emphatic that 
having a recovery room was wrong, that patients should be got away to their beds as soon 
after the operation as possible ; surely a point like this should be fixed. Another point was 
that doctors generally were not sure where the sterilizing-room should be in relation to the 
operating theatre, and the suggestion made that it might be quite away from the theatre 
again illustrated the value of discussing and deciding a principle. The way in which walls of 
hospitals should be decorated was another point of importance. One hospital he had to deal 
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with had as a stock colour for all its walls a dreadful bilious-looking green. If that hospital 
had been painted with more pleasing colours the patients would, he was sure, have felt 
happier. 

Sound-proof walls, although possible to construct, were expensive. His own view on 
walls was that tiles presenting a glazed surface were the most permanent material ; a painted 
wall had to have the paint frequently renewed, and terrazzo and other jointless materials 
were liable to crack. Granolithic floors were divided into sections because of the great 
liability of the material to crack if it was laid in large areas, particularly if the theatre was 
heated from the floor or walls; by putting in strips, any cracks could easily be cemented up 
without disfiguring the floor. 


Mr. F. F. WAppy said that in the Northampton General Hospital the terrazzo floors were 
divided into squares of about eight inches, giving it the appearance of being tiled. These had 
been in use for seven years without cracking. 

With regard to dark blinds, in the operating theatre used for ear-, nose-, and throat-work 
there had been two black blinds, one to cover the skylight and the other to cover the window. 
The first named was outside and the weather put it out of action. When it was replaced he 
brought a patient into the theatre, allowed the operation to commence and immediately 
stopped it when the lights were put out. The new blind was green and had imparted to 
the patient a most ghastly colour. With a green blind it was quite impossible to assess the 
patient’s condition by looking at him, and all theatre blinds should be black or grey. 


Dr. H. N. WEBBER said that a clearing house or repository of information was necessary 
so that when details of construction came up for consideration gross blunders could be 
avoided. For instance, it was waste of time to put radiators in the mortuary. Ina recently 
constructed theatre block there was found to be no space available for a surgical instrument 
cupboard, save in the anesthetic room. A sterilizer was certainly required there; also a 
heated cupboard for the patient’s blankets and a place for the ward nurse’s theatre outfit of 
boots and gown. If these were not all at hand the patient had to be left unattended while 
they were obtained. Where steam was available suction could be obtained by an injector 
system for both surgical and anesthetic purposes. A stopcock and gauge on the line used 
by each allowed the vacuum to be adjusted to their individual needs. Suction was needed 
in the anesthetic room as well as in the theatre itself. The provision of a uniform 
temperature between the wards and the theatres was very desirable. Cooling was especially 
apt to occur in connexion with lifts. Lifts also needed better designing so that accurate 
levelling and silent closure of doors were the rule instead of the exception. 


Dr. EDWARDS (in reply) said that most modern hospitals prided themselves on their 
steam sterilization, with none of the steam escaping into the theatre. That cancelled the 
idea of the steam increasing the humidity of the air. 

Whether the sterilizing-room should be away from the theatre or near to it he did not 
know, but it should not be near the anexsthetizing-room, as sterilizing-rooms were noisy 
places. 

He agreed with Dr. Webber that lifts were a perennial nuisance; often when wanted 
they could not be got, either for one’s patients or oneself. He would be happier if the beds 
were on the same floor as the operating theatre ; then lifts would not be needed. 
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Fracastor as an Epidemiologist 
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GIROLAMO FRACASTORO (Hieronymus Fracastorius, Jerome Fracastor) who was 
born at Verona about 1478, and died at Incaffi on the lake of Garda in 1553, was a 
well-known physician of his day ; yet in spite of his long life and wide reputation he 
was not a voluminous writer. All his published works are comprised in quite a 
moderate-sized book of 426 pages (third edition, 1584), of which a considerable 
portion is devoted to purely literary as apart from scientific subjects. His scientific 
works, and especially his medical writings, are mere brochures when compared with 
those of some of his professional contemporaries such as, Ballonius and Cardanus. 
But they reveal much deep and original thought, not only in medicine but also in 
astronomy, optics, geology, and geography. The most important scientific works are 
the Homocentrica and the De Contagionibus et Contagiosis Morbis et eorum Curatione.’ 
In the former he argues against the Ptolemaic doctrine of the solar system. It is 
claimed by some writers that in this book there is the germ of the Copernican 
teaching, the exponent of which, Nicolaus Copernicus, the great Polish astronomer, 
had been a fellow student of Fracastor at Padua. The Je Contagionibus is the 
subject of this paper. 

The majority of persons who know the name of Fracastor, remember it solely 
because of its connexion with the word syphilis, of which he was the inventor. That 
invention has certainly proved of high value to nosology, but it hardly entitles its 
author to that enduring fame which its universal adoption has procured for him. 
The invention was of no difficult achievement and came about almost accidentally. 

1 The first edition, published in one volume with the De Sympathia et Antipathia in 1546, is entitled 
De Contagione, &c.; but in the second edition of the Opera Omnia (1574) this is altered to De 
Contagiontbus. In the table of contents (index operum) of the three editions of the Opera Omnia (the 
first in 1555) the work is entered as De Contagionibus. In all these editions the pages of the first book 
are headed De Contagione. In these books Fracastor writes sometimes of contagio, sometimes of 
contagiones. The work is divided into three books, 1, De Contagionibus ; Il, De Morbis Contagiosis ; 


III, De Contagiosorum Morborum Curatione. In this paper I use the Roman numerals I, II, III for the 
books, and the Arabic 1, 2, 3, &c. for the chapters. 


Fres.—Eprp. 1 








342 Proceedings of the Royal Society of Medicine 26 


Nor does the poem in which the word was first put forward merit the epithet 
“divine” which was applied to it not only by the city council of Verona but also 
by the learned scholar and critic J. C. Scaliger. Two years after Fracastor’s 
death the city council determined to erect a marble statue in his honour, and in the 
decree which authorized the memorial he is referred to as one who “equalled” the 
most celebrated of his contemporaries in skill in philosophy and medicine, but in 
letters, and especially in poetry, “ excelled’’ not only many ancient writers but all 
who since their time had earned a name for that class of literature. The outstanding 
merit of the scientific works to which I have referred above does not appear to have 
been recognized at all by his fellow citizens and not very highly by his professional 
contemporaries generally. 

Fracastor’s poem Syphilidis, sive de Morbo Gallico, libri tres, has been translated 
into English several times from Nahum Tate’s version in 1686 to that of Mr. 
Heneage Wynne-Finch in 1935. But no English translation of the De Contagionibus 
was made till 1930, when Professor Wilmer Cave Wright’s translation was published. 
A French version by Meunier had appeared in 1893 and a German one by Fossel in 
1910. Neither of these translations is altogether accurate and the German one 
has the further disadvantage of being abridged. Mrs. Wright's translation is by far 
the best, but even in that there is a slip in one important passage. It is, however, 
accompanied by an excellent life of Fracastor and a number of valuable notes. An 
admirable review of Fracastor’s scientific writings by Professor and Mrs. Singer will 
be found in the first number of the Annals of Medical History (1917), 1, 1. 

Fracastor’s real title to fame in the history of medicine and especially of 
epidemiology, rests on his work on contagion, contagious diseases and their 
treatment, which is divided into three books. Yet it is only within the last 
thirty years or so that his merit in respect of this has been justly recognized. In 
this work he discusses two very important questions connected with the phenomena 
of epidemics, namely, the intimate nature of contagion and its mode of action, and 
the part contagion plays in epidemics. He also touches incidentally on the specificity 
of infectious diseases and gives the first clear description of typhus fever, which 
before his day had been more or less confused with other forms of continued 
fever. 

Now, as everyone knows, the fact of contagion was recognized centuries before 
Fracastor’s time, but so far as I am aware, no writer had seriously attempted to 
inquire into its nature and strictly to define it. And thatis what Fracastor did, in 
so far as the science of the day allowed. The three principal ways in which contagion 
can be spread, that is by contact, by fomiztes and by the air, were also known; but 
again no explanation of them had been forthcoming. Fracastor offered a solution of 
these problems based upon what he believed to be the intimate nature of the agent 
involved. 

Fracastor had touched on the subject of contagion in the first book of his poem 
on syphilis, which was published sixteen years before the work on contagion. 
Professor and Mrs. Singer are of the opinion that in that poem Fracastor fore- 
shadowed his doctrine of disease germs; but I can find nothing in it to show that 
he had at that time advanced by a single step beyond the Lucretian conception of 
the origin of epidemics, which were supposed to be due to the accidental combina- 
tion of atoms (semina, corpora), taking place in the air or arising under certain 
conditions from the earth. The Lucretian theory of epidemics is, in effect, the 
miasmatic theory, and in it contagion plays no part. 

In the first chapter of the De Contagionibus Fracastor begins to build up his 
definition of contagion and he goes on to do so step by step. Not till the end of 
the ninth chapter is the definition complete. It is not necessary to follow him in 
minute detail, for of a truth the crux of the matter lies in what he writes about 
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seminaria, of which more anon. Briefly it may be stated that according to Fracastor 
contagion is a particular variety of infection, it is an infection which passes from 
one thing to another. (Fracastor uses the word infectio, which is not a classical 
word, but the classical writers employ the verb inficere, to stain, to corrupt.) He 
mentions two other varieties of infection, namely poisons and putrefactions. But 
while contagions and putrefactions are always infections, infections are not 
necessarily either contagions or putrefactions. Poisons, such as arsenic, opium, 
snake venom, were classed by Fracastor as infections only, because their effects are 
limited to the poisoned individual and cannot be passed on to another person; they 
are not, as we would say, catching. The essential characters of contagions and 
putrefactions are that they are infections which pass from one thing to another, 
and the infection in the thing secondarily infected is of exactly the same nature as 
in the thing first affected. Further, a contagion is always also a putrefaction, but 
a putrefaction is not necessarily a contagion. There are always two bodies concerned 
in contagion, and these bodies are either separate from one another, and then the 
transference of infection is contagion properly so called, or they are continuous 
parts of one and the same body, and then the transference is not the true but only 
a sort of contagion. Finally, Fracastor defines contagion as © an exactly similar 
putrefaction passing from one thing to another, the germs of which possess great 
activity, as they are of a strong and tenacious combination and have not only a 
material but also a spiritual antipathy to an animal organism”. (EHrit contagio 
consimilis de uno in aliud transiens putrefactio, cujus seminaria actionis multae sunt, 
in forti ac lenta mistione® constituta, ac antipathiam ad animal habentia non solum 
materialem sed et spiritualem etiam.) 

It will be observed that the word germs (seminaria) occurs in this definition ; 
but Fracastor had used it earlier in this book, in Chapter 3. It is noteworthy 
that only in one place in the three books does he use the word semen, and in that 
instance possibly through inadvertence. In the poem on syphilis he had used only 
the word semen. Professor Wright suggests that Fracastor confined himself to that 
word in the poem because the word seminarium cannot be worked into a hexameter 
line, as it does not scan suitably.* According to this suggestion Fracastor would 
have used seminarium in the poem if he could have done so: I doubt this. There 
is so great an advance in his ideas on contagion between the Syphilis and the De 
Contagionibus that it was, in my view, almost necessary that he should employ 
some word, which, while it contained the root idea of the word semen, which 
Lucretius had used, should also indicate that it meant something more. Lucretius 
uses the word semen not only of animals but also of the particles which he 
supposes to fly from a magnet when attracting a piece of iron; and, generally, of 
the “atoms” of his atomic theory. Fracastor in his book on the sympathy and 
antipathy of things (Chapters 11 and 14), which is a prelude to his book on 
contagion, and was published with it, employs the word semen of human beings. 

Fracastor’s very brief definition of seminaria is to be found at the end of 
Chapter 3 of Book I. In this chapter he discusses contagion which infects by 
contact alone. He has stated that “putrefaction is a certain dissolution of a 
combination when the innate heat and moisture evaporate; but the principle of this 
evaporation is always some foreign heat’. (Est autem putrefactio dissolutio quaedam 
mistionis calido innato evaporante, atque humido ; ejus vero evaporationis principium 
semper est aliena caliditas.) Now inthe case of two fruits, such as grapes and apples 
touching one another, when one of them becomes corrupted by this foreign, extraneous 

2 Mistio, commistio, is ‘‘a technical term of medieval science and is of Aristotelian origin. It is 
used to denote the manner and proportion in which the qualities or the elements are mingled in any 


body”; i.e. heat and cold, dryness and moisture, fire, air, water, and earth. (Professor and Mrs. Singer, 
foc. cit., p. 23.) Fracastor also uses the word mistus in the same sense. 


* Hieronymi Fracastorii De Contagione, d-c., 1930, p. xxii, footnote. 
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heat, whether from the air or from the surrounding moisture, that is not contagion, 
but is simply putrefaction. But when a second fruit in contact with the first 
becomes infected by the extraneous heat passing to it from the first, then that is 
contagion, provided always that the character of the putrefaction is the same in the 
second as in the first fruit. Now the extraneous heat is passed from the first to the 
second fruit by means of imperceptible particles evaporating from the first. Some 
of these particles are hot and dry, others are hot and moist. It is the hot and moist 
particles evaporating from the first fruit that produce the same putrefaction in the 
second, and they are “the principle and germ of this putrefaction ’ (principium 
et seminarium ejus putrefactionis). Finally, Fracastor defines the seminaria as 
being “those particles beyond the ken of our senses which are hot and sharp on 
evaporation, but are moist in combination ”’ (that is when they are combined together ; 
particulae illae insensibiles quae evaporant, calidae quidem et acres, sed hwmidae 
commistione). 

Most modern commentators on Fracastor’s De Contagionibus agree that in it he 
foreshadowed the present-day doctrine of the contagium vivum, that is of the germ 
theory of infectious diseases, a view with which I concur. But that does not mean 
that such commentators believe that Fracastor’s seminaria were the same as 
protozoa and bacteria. According to him the seminaria were combinations of 
particles. Possibly it was this conception that the agents of contagion were 
collections of particles, particles which were suggested by the semina of Lucretius, 
that led Fracastor to apply to them the term seminaria (seed-plots). These 
combinations were so minute as to be beyond appreciation by the senses (it is to be 
remembered that in his day the microscope had not been invented); they lived ; 
they could be begotten and could beget (I, 6 and 7), and what they begot Fracastor 
calls their offspring (swboles) (I, 7; II, 3). They could also be destroyed by heat 
and cald (III, 2). All of these combinations were endowed with the quality of 
tenacity due to the presence of tenacious particles. But the tenacity of the whole 
combination was tempered by the presence of other particles, described as being 
sharp, strong or weak; and it was the proportion in which the various sorts of 
particles were combined, with the addition of such qualities as heat, dryness, 
moisture, and so on, that determined not only the mode of action and length of 
existence of the combinations, but also the nature of the disease. As I understand 
Fracastor’s description, the tenacity, moisture, hardness and ability to reproduce 
themselves, are the most important qualities of the particles of the seminaria. It 
is in virtue of the tenacity that the seminaria are able to adhere to those humours 
of the body with which they have a specific affinity (analogia), and upon which they 
exert a dissolving action (I, 4, 6,7; II, 3). In the case especially of contagion 
effected at a distance, that is through the air, the action of the seminaria is aided 
by a spiritual quality which has an “ antipathy to the natural heat [i.e. of the body] 
and even to the soul itself’’ (ac demum non materialem solum antipathiam ad naturalem 
calorem et ad animam ipsam sed et spiritualem, 11, 3; see also I, 7). In the latter 
of the chapters just referred to (I, 7), Fracastor is trying to account for the convection 
of contagion, that is of the seminaria, through the air, and he appears to find that 
a difficult proposition. In I, 6, and III, 3, he inveighs strongly against those who 
appeal to the occult for the solution of difficult problems. Anyone who has read 
the literature of epidemic diseases, not only of Fracastor’s time, but even for many 
years after, including the writings of Sydenham, must have noticed how often appeal 
was made to an occult and secret disposition of the air as an explanation of 
epidemics. Fracastor would have nothing to do with the occult; and in bringing 
in a spiritual quality (pertaining to one of the spirits, vital, animal or natural, he 
does not state which), to explain a difficult point he made use of an agent, the 
existence of which was a cardinal belief with him and his contemporaries. 

From the account, thus briefly summarized, which Fracastor gives of his seminaria 
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it is clear that whatever form, if any, he mentally endowed them with they 
performed all the most important functions of protozoa and bacteria. Whether he 
regarded them as being alive in the modern sense of the word is doubtless open to 
question. In his day there was no such distinction drawn between the animate 
and the inanimate as there is now. I could quote several passages from the works 
of Jerome Cardan, one of Fracastor’s contemporaries, to show that even metals were 
regarded as being © alive’. The Singers express the view that “ it is idle to discuss 
whether he [Fracastor] regarded these germs, seeds or semina as being living or 
non-living, since the distinction would not have appeared important to him”. I am 
not, however, disposed to agree unreservedly with this statement, even when I 
recall Cardan’s views on the subject to which I have just referred. I have already 
mentioned the qualities, so suggestive of life, which Fracastor associated with the 
seminaria. I may add to the passages in which these qualities are set forth two 
others. In one the seminaria are described as being dispersed and taking root in all 
directions (in the body ; III, 6: quam seminaria jam dispersa erant et radices undique 
egerant). In the other, which occurs in the chapter in which he discusses whether 
all contagion is or is not a sort of putrefaction (I, 9), he states that in putrefactions 
a generation * takes place which is either of an animal nature or of something 
else which has a single, fixed form with a combination and arrangement of its own 
(I, 9; generatio aliqua provenit aut animalis aut alterius quod formam unam et certam 
habet et mistionis rationem ac digestionem suam). Though in this passage Fracastor 
does not call this generation a contagion, yet it follows from what he says later 
of the generation of contagion from putrefaction that it is contagion that he has in 
his mind. Further, when you turn to Fracastor’s book on the treatment of 
contagious diseases, you will find that he is very emphatic in respect of the 
differences between contagious and other diseases, because of the presence of the 
seminaria in the former. There are two most important points in his method of 
treatment, and they depend upon the nature of the germs. First, treatment should 


be begun early, for when the germs are killed, the disease will progress no 
further’ (IIT, 1; cis enim interemptis nihil praeterea procedet morbus). Secondly, 


the remedies to be used should be those which destroy or repel the germs (III, 2). 
These remedies range from fire and caustics in suitable cases (III, 7), to the drugs 
which were considered in those days to have the requisite destructive action 
(III, 11). I find it difficult to resist the conclusion that in Fracastor’s mind there 
was more than a glimmering notion that the seminaria were living in the present- 
day sense of the word. The very fact that he uses the word seminaria shows that 
he conceived them to be different from the semina of Lucretius. 

But whatever doubt there may be as to the meaning of Fracastor’s statements 
concerning contagion and seminaria, there can be none on his views in respect of 
specificity, though he does not appear to have recognized the importance of those 
views. The differentiation of diseases had, it is well known, been recognized from 
very early times in the history of medicine. But that is a very different thing from 
specificity, a doctrine which was never firmly established till well on in the 
nineteenth century, three hundred years after Fracastor’s death. All through the 
book De Contagionibus, whether writing of contagion or seminaria, Fracastor is 
insisting on specificity, even though he does not use that word or an equivalent. 
For an infection or putrefaction to be also a contagion it was necessary that the 
infection or putrefaction should be exactly the same (consimilis) in both the infecting 
and the infected body. And as regards the seminaria he was equally definite and 
emphatic, as the following passages show : “In these contagions [that is contagions 
at a distance) not only must putrefaction be caused, but from the first germs others 
also must be begotten and propagated that are similar to the first in their nature 


4 Im Fracastor’s day, ‘ generation” meant simply ‘‘a coming into being ’’ and the word was used of 


inanimate things; as indeed it often is now. 
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and combination’ (I, 6; Oportet autem in hisce contagionibus non putrefactionem 
solum fiert, sed a primis seminariis et alia quoque gigni et propagari, quae ipsis 
similia natura sint et mistione) ; and again, when he is writing of the way the germs 
attack a living creature at a distance: “ The first germs . . . beget and propagate 
others exactly like themselves, and these again others” (I, 7; prima enim seminaria 

. consimilia sili alia generant et propagant, et haec alia). In another passage 
Fracastor draws attention to the fact that “the specific affinities of contagions are 
indeed many, and in the highest degree wonderful” (I, 8; Contagionum autem 
analogiae multiplices quidem sunt et maxime admirandae) ; some attack trees, others 
men, and so on. In these quotations specificity is most clearly indicated as a 
quality of contagions and of the seminaria. It is interesting to note that nearly 
two hundred years later Thomas Fuller, in his Exanthematologia, published in 1730, 
explained specificity by assuming that there were two sorts of very minute bodies, 
the ovula which existed in the human body, and the afflatus genitalis, or male 
principle, which existed in the air. I suspect that this idea was derived from 
Fracastor’s seminaria. 

In the twelfth chapter of the book De Contagionibus Fracastor observes that 
some people catch infection very easily while others become infected with difficulty 
or not at all. This leads him to ask the question whether it would not be possible 
to immunize a person against pestilential diseases as is done against poisons. This 
suggestion of immunization against infectious diseases implies a belief in their 
specificity. 

I have gone somewhat minutely into the question of Fracastor’s conception of 
the essence of contagion to show that it was not mere guesswork on his part, but 
that he had thought the subject out from the facts at his disposai. Whether he 
made specific experiments or not I do not know—for instance, in support of his 
statement that germs are destroyed by heat and cold; but he had certainly made 
observations on the natural phenomena of contagion as occurring in plants, fruits, 
men, and animals. 

The next question with which I am to deal is Fracastor’s application of the 
hypothesis of such an infecting agent as I have outlined above to the explanation of 
epidemics, or I ought rather to say of some epidemics. 


Fracastor’s views on this subject will be found chiefly in the twelfth chapter of the 
book De Contagionibus which is headed “ Concerning other differences of contagion.” 
Fracastor was not only not a voluminous writer but he was also very concise in his 
style and wasted no words. To understand what he means, the chapter, which is 
the longest of the thirteen chapters of which the book consists, must be read very 
carefully. 

Fracastor opens the chapter by stating that contagion may begin in one individual 
person, and it may begin in two ways. It may arise primarily in that person’s body 
or it may be imported into it from without. This of course implies a belief in 
spontaneous generation: and in fact Fracastor did believe in that doctrine, a belief 
which is not inconsistent with that of the contagium vivum. Fracastor explains the 
spontaneous origin of germs in a living body in a way that I will state presently. 
After having explained the spontaneous origin of germs he goes on to say that the germs 
of contagion may also enter our bodies from outside, without having primarily arisen 
in any body. ‘ Because we often see diseases spreading amongst the people which 
are called Epidemics, of which some are indeed common to many cities and districts, 
but these diseases are not contagious and are called merely common. But there are 
others [that is of those diseases which spread amongst the people] which are 
contagious, that is, when once they have been generated in one individual they 
transfer the contagion to another individual quite apart from that disposition of the 
air which is known as common [and gives rise to the diseases known as merely 
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common]. These diseases are called not only common but at the same time 
contagious’; (quoniam saepe videmus populariter vagantes morbos, quas Epidemias 
vocant, quorum alii communes quidem pluribus aut civitatibus aut regionibus sunt, 
sed non contagiosi, qui communes tantum dicunter; alii vero etiam contagiosi, id 
est qui semel in uno concepti absoue aeris dispositione illa communi contagionem in 
alium transferunt ; atque hi non communes tantum dicunter, sed contagiosi simul). 
Such are the pestilent fevers of which the plague described by Thucydides, typhus 
fever and foot and mouth disease in cattle are examples. 


Now what does Fracastor mean by the words “ that disposition of the air which 
is known as common”? He has perhaps here been too sparing of his words, at any 
rate for the reader of to-day. In his time, just as the word seminaria would have 
recalled to contemporary physicians the semina of Lucretius, so the words “ that 
disposition of the air which is known as common” would have been understood as 
referring to the miasmatic states of the atmosphere which were and had been for 
centuries regarded as causes of epidemics (the diseases called common). As I said 
just now, Fracastor was a man of few words. So when he does add a word he 
means something by it and does not throw it in merely as an embellishment or to 
lengthen out his sentences. He here writes “absque aeris dispositione illa 
communi”? and not “ absque aeris communi dispositione.”’ He would have made 
his words easier of interpretation if he had defined exactly what he meant by 
“communis”. In my view he was referring to the at that time generally held 
doctrine of the miasmatic origins of epidemic diseases, which origins, however, 
consist, he says a few lines further on, of (1) infections of the air itself; and 
(2) infections foreign to the air, which again are: (i) simple vapours ; and (ii) germs 
of contagion. 

When discussing the question of Fracastor’s idea of contagion I said that he 
gradually built up his definition of it. And so also it is with his definition of 
epidemics according to their different causes. Fracastor, having stated in a few 
words that epidemic diseases can be divided into the non-contagious and the 
contagious, and that in the contagious class the germs may attack us from without, 
goes on to explain what he means by “from without”. “The most powerful cause 
of these contagions which come from without is the air” (harum ergo contagionum 
quae extrinsecus veniunt, potissima causa est aer), because not only is it the vehicle 
of infections (infectiones), both those peculiar to itself and those derived from foreign 
sources, but it is a necessity of life. This is almost a repetition of the words of the 
Hippocratic writer whom I shall refer to later. The air not only undergoes certain 
physical modifications which produce infections peculiar to itself but it also lets 
loose upon us extraneous infections, which may be either vapours (called simple by 
Fracastor) or the germs of contagion. The simple vapour, which is an infection, 
differs from the germs in that the former is a thing subject to change, not possessing 
the thick, stable and tenacious combination of the germs. The simple vapour can 
produce certain internal putrefactions of the body and is not contagious, but the 
germs can not only produce these effects, but can give rise to other germs to carry 
on the contagion. The noxious vapours and the germs can also be conveyed to us 
from water, marshes and other sources, as well as from the air; but the latter is 
the most common source. 


Fracastor does not give us an example of an epidemic disease which he ascribed 
to a simple vapour. I suppose a good example would be the outbreak that occurred 
a few years ago in the valley of the Meuse, where several persons were afflicted by 
the inhalation of noxious fumes from factories, emitted while a certain peculiar 
disposition of the atmosphere prevailed. He probably would have included also 
epidemics in which the disease does not seem to spread from one person to 
another, but occurs in a sudden outburst over a limited period, such as may 
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take place in malaria and the enteric fevers, especially in a limited, water-borne 
epidemic. 

It is curious that Fracastor does not use the word miasm; nor did Lucretius 
before him. Yet it had been employed in the sense of atmospheric pollution by the 
writer of the book Breaths of the Hippocratic Collection, in which that cause of 
epidemic diseases is first put forward. 

In connexion with epidemics due to germs Fracastor expressed the belief, which 
he exemplified in the case of syphilis, that the disease, which, he says, was already 
becoming less severe, would in the course of time die out, because the germs would 
become more feeble and less able to propagate themselves (II, 11 and 12). 

To revert now to Fracastor’s hypothesis of the spontaneous generation of a 
contagious disease. In the days before bacteriology, physicians were puzzled by 
and had difficulty in explaining the case of infectious disease which arose without 
the presence of a previous case. Such a case might and often did give rise to an 
epidemic. According to Fracastor some abnormal condition of the humours, such 
as an excess, a viciousness or an obstruction, gave rise to a deep-seated, foul and 
confined putrefaction in which germs of contagion arose. These germs could be 
passed on not only to persons in whom the same pathological changes had taken 
place but to those in a perfect state of health. 

A simple vapour also might set up a spontaneous generation of germs in an 
individual by bringing about the morbid states of the humours and the deep-seated 
putrefaction mentioned above. But the vapour never brought germs into the body. 
The air, and also sometimes water, could be the source of germs, though Fracastor 
does not explain how germs arose in or got into those elements. Germs from the air 
and water could also invade the body and cause disease without the preliminary 
changes in the humours. 

From all these passages I conclude that Fracastor had noticed that some 
epidemics had arisen apparently by spontaneous generation from a single person; 
the disease had then spread, by contagion, to other persons and so had become 
“common ”’ to cities and districts ; these epidemics are the contagious ones and are 
not due to particular dispositions of the air. He had also observed that other 
epidemics had involved cities and districts all at once without apparently having 
spread from person to person. These are the epidemics which are‘ merely common ”’ 
and are not contagious, but are due to a particular disposition of the air (a miasm). 
Yet contagion may also come from without to set up an epidemic, either in the form 
of germs or by means of a simple vapour exciting a deep-seated putrefaction in 
which germs arise. 

Those who read the epidemiological literature of about a hundred years ago will 
often come across the phrase “ contingent contagion”. When and where that phrase 
first arose J do not know, but the idea is the same as that of Fracastor explained 
above. By “contingent contagion” was meant that a disease not usually contagious 
became so in certain contingencies. For example a sudden outbreak of enteric 
fever, due to specifically infected water, may occur. The infection of the water may 
be heavy but may last only for a short time. A certain number of people will be 
infected straight away through drinking the water. The supply of infected water 
is cut off, yet after the lapse of the incubation period of the disease other cases will, 
in certain circumstances, occur, due to direct infection from the first cases. The 
presumed certain circumstances may be overcrowding, want of fresh air, lack of 
nursing, and so forth. In pre-bacteriological days the sudden outbreak was attri- 
buted to a miasm, the secondary cases to a contagious principle (Fracastor’s 
seminaria), which had developed under the influence of the contingent circumstances. 
But although Fracastor’s hypothesis of the secondary origin of contagion is exactly 
that of the ‘contingent contagionists”, except as regards the seminaria, I have never 
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met in their writings any reference to his teaching. It is a curious fact also that 
when the doctrine of the contagium vivum was resuscitated about a century ago the 
revivalists never referred to Fracastor’s views on ‘the subject, because, I am 
convinced, that they had never heard of them. 

From what I have said I think it will be agreed that Fracastor is entitled toa 
very prominent place in the history of epidemiology. He was the first man to 
recognize that contagion played an important part in the phenomena of epidemics. 
Before his time that factor had either been ignored altogether or had been allotted a 
very humble role. In advancing its claims, however, it was incumbent upon him 
to explain its modes of action: hence his conception of the semtnaria, which, in 
their functions at any rate, so closely resemble the micro-organisms which have been 
discovered during the last sixty orseventy years. Amongst the qualities with which 
Fracastor endowed the seminaria was theimportant one of specificity ; for upon the 
specificity of the germs depends the specificity of the diseases of which they are the 
essential causes. 

It is not to be counted against Fracastor that he continued to believe in spontan- 
eous generation and the miasmatic origin of some epidemics, and that he relied upon 
the teachings of astrology. The two first-named beliefs were not to be upset by 
the limited science of those days. As for astrology, that was to him a_ well- 
established science, by the rules of which events could be foretold, including the 
occurrence of epidemics. But the immediate cause of these predicted epidemics 
was the particular disposition of the heavens, especially the conjunctions of the 
planets ; and even such events gave rise to epidemics not directly but indirectly, by 
generating noxious vapours in the air or earth. There was ito Fracastor and his 
contemporaries nothing mysterious in such happenings. As I have pointed out, 
Fracastor was entirely opposed to an appeal to the occult. 

He who is unacquainted with the history of epidemiology might be tempted to draw 
the conclusion, on first becoming acquainted with Fracastor’s teachings, that modern 
doctrine derived directly from his, which has been only strengthened by the know- 
ledge gradually acquired by bacteriologists and epidemiologists. It is sad, however, 
to have to state that such is not the case. Fracastor was a pioneer who was much 
in advance of his time, and the work of such men is very often forgotten. He 
originated the idea that the essential cause of infection was a living organism, or at 
any rate a something endowed with all the properties of life as we of to-day 
recognize it. That idea did indeed persist for about 250 to 260 years, by the end of 
which period it had ceased to exist, to be revived after another forty or fifty years. 
It is noteworthy that Fracastor’s conception of something that was beyond the ken 
of the senses was, in spite of the invention of the microscope about the beginning of 
the seventeenth century, replaced by the notion that the living, agent of infection 
was far from being of so minute an order, and various insects were invested with 
the fateful honour, not only by the last upholders of the doctrine in the eighteenth 
century but by those who revived it in the second quarter of the nineteenth. The 
term ° insect’, I may say, had a very wide signification. One writer (Richard 
Bradley, in 1721) included in it gastro-intestinal worms. 

The doctrine of specificity suffered the same fate. It was never held very firmly ; 
still it was held by a few, to be, however, rejected towards the end of the eighteenth 
century; to be revived and again rejected in the first half before being finally 
established about the middle of the nineteenth. 

Why did Fracastor’s hypothesis of the minute, invisible agents of infection fall 
into oblivion so soon as it did? In my opinion it failed to receive a more lasting 
acceptance because, first, it was novel and difficult to understand ; and, secondly, a 
more important reason, observers were led by such discoveries as that of the relation 
of the acarus to scabies, to look for something living of the nature of an insect, 
whether seen by the unaided eye or by the help of the microscope. 
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The contents of Fracastor’s two other books, those on contagious diseases and 
their treatment, hardly fall within the scope of this paper. I may, however, add to 
what I have said earlier, that in the latter work he distinguishes between the 
curative and prophylactic treatment of infectious diseases, though he does not enter 
into any details concerning the latter methods, but contents himself with the state- 
ment that if the physician thoroughly studies the therapeutic he will have no 
difticulty in understanding the prophylactic measures (III, 1). He claims that his 
therapeutic treatment, which is concentrated on the destruction of the germs, is 
entirely new and has not been derived from the ancients (III, 1). He is emphatic 
on the infectiousness of phthisis ; and it is possibly the result of his teaching that 
that disease continued to be regarded and treated as infectious in Italy, Spain and 
the adjoining districts of France, at a time when the very mention of its infectivity 
was looked upon almost with scorn by the physicians of our own country. 
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THE term “chronic ulcerative colitis" refers to an infectious disease of which 
clinical, pathologic, and bacteriologic features are characteristic. The condition is 
poorly named, for such a nondescript term could include many kinds of ulcerative 
disease. Perhaps the term “ colitis gravis’, which has recently come into use, would 
be more descriptive. 

The condition is a destructive infectious disease of the colon, of which intractable 
bloody dysentery is the most striking feature. It may begin insidiously or in a 
fulminating way and great bodily depletion will occur quickly. The disease is 
comparable, in its damaging nature and progression, to advancing tuberculosis. 


ALTIOLOGY 


In considering so serious a disease of the large intestine it is perhaps well to 
mention contemporary ideas of wxtiology before describing in detail my own views 
about this important part of the subject. 

Foremost among these ideas is that held by a few investigators, that chronic 
ulcerative colitis is the end-stage of an infection by micro-organisms of what used 
to be called the colon-dysentery group, and which now would include colon bacilli, 
dysentery bacilli, and paradysentery bacilli. Their belief is based on the finding of 
these micro-organisms in a few cases of ulcerative colonic disease, a slightly elevated 
concentration of antibodies of these organisms in the blood of a few patients, and the 
therapeutic response of some of the patients to administration of antidysenteric 
serum. Since no evidence that these organisms are wtiologic of the condition has 
been encountered in our cases at the Mayo Clinic, even when intensively studied 
serologically and by all accepted methods for isolation of these bacteria, I have been 
loath to accept this concept of causation of the disease. 

Another belief concerning wtiology has as its basis the idea of infection by a 
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variety of organisms. The thought has been that many kinds of bacteria, under 
special conditions, may initiate the pathologic process, and may be responsible, in 
some instances, for its continuance. By virtue of this line of reasoning, colon bacilli, 
pneumococci, staphylococci, and other bacteria have been credited with initiating 
this serious pathologic process. Recently Schwartzmann and Winklestein have 
brought forward some interesting data suggesting that secondary invaders may play 
their part in advanced cases of this infection. It has been thought by some that the 
normal intestinal inhabitants assumed virulence, in association with failure of the 
body’s defence against them, as in cases of mucosal injury and in the presence of 
dietary or other deficiency. 

This, then, suggests a third theory of wtiology, namely the one concerned with 
deficiency of vitamins, minerals, or other substances. Lesions of the skin, ceedema 
associated with disturbance in plasma proteins, peripheral neuritis, abnormalities of 
the inorganic constituents of the blood—and other evidences of failure of proper 
absorption of certain essential foods—have been noted in cases in which patients 
have been seriously ill with advanced and destructive chronic ulcerative colitis. 
However, it must be remembered that in a disease in which such terrific hyper- 
peristalsis occurs, such evidence of states of deficiency must be regarded as rare 
complications rather than as integral parts of the morbid mechanism of chronic 
ulcerative colitis. The very fact that they occur only in the advanced and 
extremely destructive stage of this disease of the intestinal wall, makes it clear that 
they are late complications. Those investigators who have felt that the symptoms 
of deficiency were of primary importance, and attributable to improper intake of 
food or to failure of absorption before inception of the state of disease, very likely 
are hitching the cart before the horse. Repeatedly I have assigned to physicians 
associated with me the task of inquiring into the life-habits of patients who had 
chronic ulcerative colitis. Such studies have been carried out on many series of 
patients who have presented themselves for treatment of chronic ulcerative colitis. 
All investigations of this type have been unproductive of any evidence of vitamin or 
other deficiency playing any part in the causation of this disease. 

A fourth hypothesis relative to the origin of this disease has to do with a 
disturbance of body metabolism, such as occurs in diabetes, goitre, and similar 
diseases. The thought behind this may have some rationale but, so far, 
experimental evidence is not at hand to substantiate it. Increased activity of 
duodenal enzymes was found by Brown in some of these cases. 

A fifth hypothesis has been suggested, namely that residual infection following 
infestation by amceba and other parasites, is the cause of ulcerative colitis. Clinical 
and experimental evidence has refuted this idea. 

Available evidence points to the view that this disease is caused by infection by 
a specific micro-organism, or by a group of micro-organisms. From the standpoint 
of infection it is somewhat similar to pneumonia. In pneumonia there is a violent 
pulmonary infection by the pneumococcus and some types of streptococcus. 
Nevertheless, the pneumococcus is usually thought of as the cause of pneumonia, 
because it is found in the lesions in so large a percentage of the cases. Chronic 
ulcerative colitis is a severe, destructive, colonic infection, associated in many cases 
with fever and all the symptoms of intense toxemia. In the less severe cases, it 
can be thought of, as far as its characteristics as an infection are concerned, as 
comparable to severe bronchitis merging into bronchopneumonia. Extensive 
experimental and clinical investigations by many workers have established a 
diplostreptococcus of characteristic morphologic and biologic properties as at least 
one of the main instigators of this disease. 

Establishment of this fact grew from the idea that the causative organism might 
be sensitive to oxygen, and that perhaps a medium affording a gradient of oxygen 
tension would serve to enhance the growth of the causative organism, to the 
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exclusion of retardation of growth of other common intestinal inhabitants. A 
conveniently prepared medium which furnishes these requirements is Rosenow’s 
dextrose-brain broth 

Our experience has taught us that the best and quickest way of isolating this 
diplostreptococcus is by obtaining material for culture through the proctoscope, 
directly from the bases of rectal lesions. Also, in many instances, careful study of 
the purulent, bloody, rectal discharges of patients who have chronic ulcerative 
colitis has revealed that the predominant organisms are diplostreptococcal forms. 
Very frequently these organisms can be cultured directly from the discharges. In 
smears of the rectal discharges the streptococcal forms are so common that other 
forms of bacteria are often not seen. The organism so isolated is not the entero- 
coccus described by Houston and McCloy, and there are many characteristics that 
distinguish it from the common enterococcus. It has been isolated from approxi- 
mately 80% of the patients with chronic ulcerative colitis whom we have examined. 
Its injection into animals has produced lesions essentially like those found in man. 
Occasionally too, the organism has been obtained and cultured from the blood of 
patients whose condition was in the severe, fulmination stage. It may also be 
significant that tonsillectomy, removal of infected teeth, and acute infection of the 
upper part of the respiratory tract, have caused marked acute, although temporary, 
exacerbations of the disease. The diplostreptococcus has been found about the 
teeth, in the tonsils, and in other portions of the upper part of the respiratory tract. 
Following out this thought, the pulp of the canine teeth of dogs was removed and 
the pulp cavities were packed with dense suspensions of these diplococci. Peri-apical 
abscesses developed and between eight and twelve months later the dogs presented 
the typical clinical and proctoscopic picture of chronic ulcerative colitis. Occasion- 
ally, too, the streptococci have been isolated in pure culture from perirectal abscesses 
occurring in the course of the disease. Many other facts have been encountered 
which lead us to the belief that the inciting factor in this disease is a particular type 
of streptococcus. 

Some definite and significant factors which predispose to invasion by this 
organism have come to be recognized. The most common of these are infections of 
the upper part of the respiratory tract, including tonsillitis, cranial sinusitis, 
bronchitis, and pneumonia. It is not uncommon for so-called severe colds to be 
followed by an intestinal upset, and this may eventuate in real ulcerative colitis. 
The much-used term “intestinal flu’? may be a misnomer of the forerunner of this 
type of colitis. Extensive upper abdominal operations have occasionally beer 
followed by fulminating attacks of chronic ulcerative colitis. Distant foci of infection 
in the tonsils, pulpless teeth, and the gall-bladder, have been known to initiate an 
attack of colitis. Anal infections at times have been the origin of this infection. 
Lack of free hydrochloric acid in the gastric content has seemed, in a few cases, to 
predispose to this malady. Previous intestinal disturbances, such as ameebic colitis 
and so-called mucous colitis, may have been followed by this disease in a few 
instances, but only in the sense that intestinal trauma may lay the groundwork for 
this infection. Occasionally people in normal health have been found to be carriers 
of this organism. A few cases of vague intestinal unrest have been seen in which 
the colon appeared normal, but the stool contained the typical streptococcus, and 
the patients returned later with definite ulcerative colitis. 

No particular type of individual is more prone to this disease than another, and 
no particular race of people is particularly susceptible. The ages of patients afflicted 
with chronic ulcerative colitis are those of most patients who have chronic infections. 
Patients 2 years of age, and others 80 years of age, who apparently had acquired the 
disease recently, have been seen, but the majority of patients are in the second, 
third, or fourth, decade. The condition has been found in all parts of the United 
States, Canada, South America, and Europe. Most of our patients have come from 
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the north temperate zone, and the middle-western regions of the United States of 
America, a few patients have come from foreign nations, and one has come from a 
South Sea island. Rarely has the condition been found to aftlict more than one 
member of a family. In one series of 1,600 patients studied, about eighteen 
instances of affliction of more than one member of a family were found. It may 
be said, however, that in these few instances the members so affected were usually 
those who “ were rather close”’ in the family. In no case have husband and wife 
been affected. In one family recently observed four members were afflicted at 
different times in a period of ten years. 

The only relation which climate seems to have to the disease is from the 
standpoint of infection of the upper part of the respiratory tract. A climate which 
predisposes people to frequent respiratory difficulties is prone to be a factor in 
initiating the disease, as well as in causing its recurrence. There is little reason 
to suspect diet to have much to do with the origin of this condition, for patients of 
all races, eating all kinds of food, sometimes in very limited, and sometimes in very 
large, amounts, have become afflicted with chronic ulcerative colitis. 

In some cases the causative organism is, no doubt, already present, and does not 
give rise to symptoms unless resistance becomes low, because of the presence of a 
systemic disease, because of inherent susceptibility, or because of a factor which is 
local in its effect, such, e.g., as strenuous catharsis. 


PATHOLOGY 


It is fortunate that in this disease the sigmoidoscope makes possible observation 
of the pathologic changes in the living patient, from the inception of the disease to 
its well-advanced state. Much can be learned, moreover, through digital palpation 
of the intestinal wall. Study of the pathologic changes after death has also been 
thorough. 

The earliest changes demonstrable by proctoscopic examination are those of a 
diffuse inflammatory reaction in the mucous membrane of the colon. These changes 
begin at the lower limit of the rectum and extend upward. In approximately 20% 
of cases the process will be found limited to this lower portion of the colon, and in 
this percentage the upper limit of the process will be seen to fade out gradually into 
normal bowel. There is no sharp line of demarcation between healthy and abnormal 
tissue. Closer study of the mucous membrane—gained by use of a magnifying 
attachment applied to the proctoscope, which increases the sizes of objects about 
eight times—reveals numerous small hemorrhages scattered about in the diffusely 
inflamed mucosa. 

Definite distinction between the first stage and the second is not always 
possible. However, separation into stages is warranted, because in the second stage 
an additional characteristic appears in the guise of cedema of the mucous membrane. 
This cedema is diffuse, and involves the same area as that of the hyperemia seen in 
the first stage ; the mucous membrane now appears thick, red, and boggy. It is so 
easily traumatized that only slight contact of the metallic end of the examining 
instrument with the diseased intestinal wall is sufficient to cause bleeding. The 
ecchymotic spots are now more apparent. 

In this hyperemic and cedematous mucosa, little spots appear immediately 
beneath the mucous membrane, resulting in the third stage of this pathologic 
development. They are yellowish, and there is little, if any, elevation of the mucous 
membrane over them. Such miliary abscesses are scattered diffusely throughout 
the wall of the diseased portion of the bowel. They are not follicular abscesses. 
There is no connexion between the arrangement of the abscesses and the situation 
of the follicles, and there is no lymphoid tissues associated with them. 

The miliary abscesses ultimately overcome the limiting effect of the superficial 
lining of the mucous membrane, and rupture through it, leaving open ulcers. These 
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are the miliary ulcers of chronic ulcerative colitis, and now the wall presents the 
typical diffuse, granular, bleeding “ moth-eaten’’ appearance, the fourth stage of 


chronic ulcerative colitis. 

The four stages represent the active phase of chronic ulcerative colitis. However, 
they will be observed only in those cases in which the disease has not been present 
previously. The disease is characterized by periods of exacerbation and remission, 
and after one attack has subsided the wall of the bowel will present many variations 
in appearance. These variations are attributable to the fact that, once the disease 
has appeared and healing has taken place, the mucous membrane and other layers 
of the wall of the bowel are altered. There are deposits of fibrous tissue in the 
mucosa, and consequently, in a period of exacerbation characteristics are present 
which are not ordinarily seen in the first attack. Probably five separate stages, 
therefore, should be recognized, because there are four stages of activity and one 
stage which covers the period of remission. 

In subsequent attacks, many varied and bizarre changes develop in the wall of 
the bowel. These are attributable to, and are modified by, the severity and number 
of previous attacks, and by the amount of deformity which has been produced in 
the walls of the bowel. The hyperemia, cedema, miliary abscesses, and miliary 
ulcers, will be seen in regular order in those parts of the mucous membrane which 
are not deformed and scarred, but this progression of events will not be present in 
those areas in which the mucous membrane has been destroyed and replaced by 
scar tissue. In place of these characteristic features, in the fibrous areas will be 
found miliary, pock-like scars which are of equal significance with any of the features 
mentioned. In severe cases, in which no mucous membrane is left unattacked, these 
scars are of greatest importance, because they represent the chief gross evidence of 
chronic ulcerative colitis. They are the “footprints” of the original attack. 

In addition to these miliary scars, the fibrous wall of the bowel will be involved 
with other, irregular, types of ulceration. The ulcers will vary in diameter from 2 or 
3 mm.tolor2 em. The bases are superficial, and the margins adhere closely to 
them. This is the secondary, infective type of ulcer, and may possibly be 
attributable to infection of the original ulcer by other types of organisms than those 
which caused it, after the abscesses have ruptured. It is not surprising that 
confusion arises from this appearance of the bowel, when the only gross evidence 
that can be relied on for making a diagnosis in this stage is the presence of the 
pock-like footprints. 

Contraction of the wall of the bowel is a constant feature, and is one of the 
cardinal diagnostic characteristics of chronic ulcerative colitis. As seen through 
the proctoscope, this “ stricture ’’ is uniform, and may vary from the slightest degree 
of contraction to a stricture through which it is impossible to pass an instrument of 
greater diameter than the average cystoscope. When the disease has progressed to 
this extent, it is possible to distinguish few of the characteristics of the disease as 
they have been described ; only a bleeding, ulcerated tube is seen. 


DIAGNOSIS 
Much can be learned of the nature of any given case of dysentery by eareful 
review of the patient’s history. A presumptive diagnosis of chronic ulcerative 


colitis can frequently be made from the history alone. The history may be one 
of two types. In one type the patient relates that the onset was slow and insidious, 
beginning with only a slight increase in number of evacuations of the bowel, but 
soon blood and pus were passed with the stool. The movements may have increased 
rapidly in frequency, or at least the number of bloody, purulent discharges may 
have increased. In the other type the physician is told that the illness began 
in a fulminating manner, associated with fever, malaise, copious, bloody, purulent 
diarrhoea, anemia, and rapid depletion. Loss of weight may be very alarming and 
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attributable to many factors—among them, dehydration, frequent evacuations of the 
bowel, extreme toxemia, and loss of appetite. 

A patient may have the milder form of the disease for months or even years, 
and then it will suddenly change into the fulminating form, or the change to the 
fulminating form may be by slow progression. By the time the change has taken 
place the pathologico-anatomic features will be identical with those of the 
fulminating form. I emphasize this fact because a suggestion has been made by 
some physicians that the two forms represent two different diseases and that treat- 
ment of the two should be quite different. We have considered the two forms 
rather as different degrees of severity of the same disease. In the fulminating form 
the infection is more violent and more massive than in the milder form and the 
patient’s resistance is minimal. In the milder form, resistance to the infection is 
greater, and constant effort is being put forth by the host to dissipate the disease. 
In the advanced case, existence of chronic ulcerative colitis can often be suspected 
from the patient’s general appearance. The face is drawn and anxious, and there is 
a strange, greyish-yellow pallor. In earlier cases these signs may not be exhibited 
in any striking way. Pain is not a prominent feature of this disease but straining 
at stool, with frequent griping and tenesmus, is very common. These difficulties 
probably have a mechanical basis, at least in part, for the bowel in this disease 
narrows to a funnel as it approaches the rectum. In the more severe cases, and 
particularly if patients are bedridden, a morbid bodily odour may prevail. In general, 
results of treatment vary directly with the mildness of the process. The more 
intestinal destruction that has occurred, the more prolonged the treatment will have 
to be and the less will be the possibility of complete relief of symptoms. 


TREATMENT 

The attitude toward the disease in the last decade has changed from one of 
hopelessness, as far as medical care is concerned, to the belief that the condition 
constitutes primarily a medical problem. The attitude of despair has been replaced 
by one of hopeful accomplishment. It is well to think of this disease as the modern 
practitioner thinks of tuberculosis. One should speak, not of its cure, but of its control. 

Treatment should rest on the following convictions: (1) That the condition is an 
infectious disease of the large intestine, (2) that uncomplicated cases constitute 
medical problems, and (3) that certain complications are definite indications for 
surgical operation. 

The following complications are in the field of the surgeon: neoplasm, polyposis, 
stricture, perirectal abscess, perforation, and massive rectal hemorrhage. Most of 
the other complications, however, such as arthritis, cutaneous lesions, renal 
insufficiency, endocarditis, phlebitis, nutritional cedema, arterial occlusion, peripheral 
neuritis, and other conditions associated with great depletion, fall in the realm of the 
internist. In 85% of cases there are no complications. 

Our treatment readily divides itself into : (1) Rest and restful recreation. (2) Diet. 
(3) Serum and vaccine. (4) Nursing care. (5) Drugs. (6) Transfusions. (7) Supportive 
measures. (8) Irrigations and instillations. (9) Removal of foci of infection. 

(1) In the acute fulminating case, rest in bed and absolute quiet should be 
maintained until the patient is free from fever, and then there should be a very 
gradual return to physical activity. To rest the intestinal tract it may be necessary 
to withhold food by mouth and to give fluids parenterally. For the more chronic, 
although severe, case without fever, restful recreation is important. By this is 
meant that the patient should not be kept in bed but should have a very positive 
programme of mild activity. Reading, short walks, and mental diversion are helpful. 
These patients easily become discouraged. The slightest change in symptoms 
which is not for the better may undo days of improvement because of a patient’s 
mental attitude toward such a change. Patience and perseverance on the part of the 
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physician, and an optimistic viewpoint, are essential. Occupational therapy in many 
forms can be made very interesting. This type of diversion is invaluable, for it tends 
to distract the attention of the individual from his need of remaining near a toilet 
room. 

(2) The feeding of the patients presents one of the most difficult dietary 
problems in medicine. It seems that in the past many physicians have restricted 
too greatly the amounts of food allowed to these patients, and as a result the 
patients have lost in strength and in their ability to fight the infection. In the 
active stage of the disease there is invariably a lagging of appetite, or complete 
anorexia. The problem, then, is first that of creating an appetite, and next, that of 
giving foods which are digested almost entirely in the stomach and small intestine, 
and which thus leave very little residue for the colon. The foods prescribed should 
vary with the stage, severity, and complications of the disease. When the 
symptoms are acute, the patient may be able to take only a small amount of highly 
concentrated food. In the more severe cases, it may be necessary for a time to 
give nothing but liquids by mouth. In the worst cases a solution of glucose can be 
injected intravenously and large amounts of physiologic solution of sodium chloride 
can be injected under the skin. 

For the average case, however, the essential features to be considered in the 
diet are that it shall not be irritating, that it shall be of low residue, that it shall be 
high in proteins, that it shall have an adequate content of calories, vitamins, and 
minerals, and that it shall be offered as attractively as possible. Proteins in most 
forms are very desirable, vitamins can be supplied in concentrated form in fruit 
juices, yeast, butter, wheat germ, cod-liver oil concentrate, or irradiated ergosterol. 
Contrary to the usual assumption, milk is not a low-residue food, and is not well 
tolerated by many patients. Boiling the milk makes it slightly more digestible. It 
is very often necessary to begin the treatment of these patients in the hospital, 
where their activities can be accurately controlled, even though they may not be 
acutely ill. On this basis a very definite dietary programme can be outlined. On 
admission, the patient is given strictly bland food, to which additions can be made 
at regular intervals. 

Although the diet is thus based on broad, general principles, it must still be 
made individual, for, as with many other conditions, few patients react similarly to 
any given programme. It must be graded up or down to fit individual needs. 

(3) The specific antibody solution (concentrated serum) administered to these 
patients has been prepared by immunizing horses against many strains of the diplo- 
streptococcus found in the diseased tissues. It has been administered in the 
acute, fulminating cases, and in the chronic cases, until improvement has occurred. 
The concentrated serum is administered deeply into the muscles after the patient 
has been desensitized by small, intracutaneous injections. In the more resistant 
cases, better results are obtained by intravenous administration of the serum. 
Injections are given about every twelve hours, beginning with 0°l c.c. of the 
concentrated antibody solution, increasing each injection. by 0°1 c.c. until the 
average maximal amount of 3 c.c. has been given. his is graded up or down 
according to the patient’s tolerance. Improvement in the patient’s symptome 
usually runs parallel with the local or systemic reaction to the serum. A local 
reaction of the type usually seen with administration of any serum is the rule; 
generalized serum sickness occurs but rarely. 

When improvement comes, and in milder and earlier cases, a bacterin, prepared 
as an autogenous vaccine from the organism found in the rectal ulcers, in each case, 
is administered subcutaneously. This is given at intervals of from three to five 
days for several months, beginning again with a dose of 0:1 c.c., increasing each 
injection by 0°1 c.c., up to the average maximum of 1*5c.c. After a rest of several 
months, the same procedure is repeated. Three or four such courses are 
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administered, or the vaccine is given until the patient is free from symptoms. After 
that an occasional course of vaccine is given for several years. 

Antidysenteric serum of the type used in bacillary dysentery has given favourable 
results in a few cases, but in many cases the serum sickness has been so severe that 
the good effects weve nullified. It is to be hoped that the new colon bacillus serum 
advocated by Swartzmann and Winklestein may prove of additional help in some of 
the fulminating, resistant cases. 

(4) It has been intimated that many of the patients who have this type of colitis 
are so ill that hospital treatment is advisable. Rest in bed is usually prescribed for the 
initial part of the treatment, and often for weeks during an acute exacerbation. The 
systematic execution of the many details necessary for comfort and peace of mind, 
as well as for actual physical progress, can be accomplished only by careful nursing, 
which may be by the hospital staff or by helpful individuals in the home. Freedom 
from worry and emotional strain is important. Fatigue and nervous excitability 
interfere with a patient’s progress. It is important to keep the patient warm and to 
maintain the body fluids. Occasionally hot abdominal stupes seem to give much 
comfort. The great urgency to movement of the bowels which seizes these patients, 
and to straining at the stool—to which they are so prone—must be allayed. This 
can be done by judicious psychotherapy. Sufficient sleep is most helpful. The many 
little comforts which are accorded patients who have any serious illness cannot be 
over-emphasized in these cases. 

(5) No single drug has been found that will help more than an occasional patient. 
Medicines, too numerous to mention, have been tried, with indifferent success in most 
instances ; elaborate claims have been made for a few. Among the substances 
which seem to have had value in selected cases are tincture of iodine, gentian violet, 
and arsenic. Freshly-made tincture of iodine is given on a full stomach, in doses of 
from 5 to 15 drops in a glass of water three times a day. If improvement is not 
noted in the first week, administration should be stopped. Gentian violet can be 
prescribed in tablets of 0°03 grm. (4 grain), and enough should be taken to colour the 
stools blue. Arsenic is a dangerous drug, and if it is given in the stage of active 
bleeding, the likelihood of its causing increased trouble and at times fulminating 
disease, is great. Once this happens it is difficult to do much for the patient. Since 
the wide publicity given to the outbreak of amcebic colitis in America in 1933, there 
has been a tendency toward indiscriminate use of arsenical preparations for many 
types of dysentery. This has worked to the detriment of some patients who had 
chronic ulcerative colitis. Arsenic, in a form such as P-carbamino-pheny] arsenic 
acid (carbarsone), or stovarsol, if used at all, should be used in small quantities and 
only as a tonic in the stage of improvement, and when active bleeding has stopped. 

Mercurochrome and metaphen have been given by various observers, but results 
in our experience, from use of these drugs, have been indifferent. 

Insoluble powders such as bismuth, tribasic calcium phosphate, and finer grades 
of kaolin are helpful in thickening the intestinal content, and at times in reducing 
the number of discharges. Of the first two, 4 to 8 grm. (1 or 2 drachms) can be 
given three to five times in twenty-four hours. Kaolin, 30 to 90 grm. (1 to 3 ounces) 
can be given with the same frequency. 

As is the case in so many conditions, some form of opium or codeine serves a 
most useful purpose here. Camphorated tincture of opium in doses of 1 drachm 
(4 c.c.), the deodorized tincture of opium, in doses of 5 to 15 minims, codeine, in 
doses of $ to 1 grain (0°03 to 0°06 grm.), quiet peristalsis, allay cramps, and in this 
way probably assist healing. We use these drugs very sparingly. 

(6) The value of blood transfusions in some of these cases is inestimable. Blood 
may be given for two reasons: (1) in cases of severe sepsis and depletion to fight the 
toxemia ; (2) for anemia and the weakness following loss of blood. Two to five 
transfusions, of 150 to 250 c.c. each, have much greater value than has one 
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transfusion, or more than one, of 500 c.c. or thereabouts. The transfusions of small 
amounts should be given at intervals of from four to seven days. 

A suggestion recently made for treatment of this disease, although employed with 
indifferent success for other conditions, is the so-called immune transfusion. For 
this, the donor receives injections of a bacterin prepared from the diplostreptococcus 
of colitis, procured from the patient, for some time prior to the transfusion. Some 
physicians claim unusually favourable response from this procedure. 

(7) Great bodily depletion occurs in this condition. Physiotherapy—including 
mild baking, and massage of aching limbs or back—and hydrotherapy, in the form of 
tepid baths and sponges, are very soothing. Sun-baths, systematically employed, 
have value. Administration of fluids, intravenously and subcutaneously, and 
transfusions of blood, have been mentioned. Cardiac stimulants are occasionally 
required. 

(8) My experience, and that of many other clinicians, is that the good which 
may be accomplished by the so-called disinfecting irrigations is offset by the 
irritation they cause. The essential thing to be remembered is that no matter how 
powerful a disinfectant is used, one cannot hope, by giving it as an enema, to eradicate 
the infection. The disease extends deeply through all the layers of the bowel, and 
at times into the mesentery and even into the blood-stream. Consequently, the 
most that is accomplished by intestinal irrigation is cleansing of the surface, and 
that only for a few minutes. In cases in which there is much peri-anal infection, 
as there is in cases of fistula, irrigating the rectum with warm physiologic saline 
solution has given comfort. In those few cases in which such irrigations seem 
indicated, physiologic saline solution offers as much as, or more than, silver nitrate, 
mild silver-protein, acriflavine, or any of the many other solutions proposed from 
time to time. 

In cases in which the disease is confined to the rectum and sigmoid, instillations 
of powders such as bismuth, of hamamelis (witch-hazel), or of silica jel, seem to have 
an added advantage 

(9) Demonstrable or accessible foci of infection should be removed, if possible, 
for they may serve as depots from which infection of the bowel may arise. Teeth 
with peri-apical abscesses, and suspicious-looking or definitely infected tonsils 
should be removed. The tender and inflamed rectal wall will usually prevent the 
massage necessary to clear up prostatitis. Peri-anal infections, cryptitis, and papillitis 
should be treated cautiously. In general it can be said that foci of infection should 
be removed in the stage of remission, or at least quiescence, of the disease. 

Even though the active symptoms of the disease may have subsided, a patient 
must not relax in vigilance. If vigilance is maintained results may be excellent. 
Again it may be said that there is analogy between the course of this disease and 
tuberculosis, and every patient who has had a severe attack of ulcerative colitis 
is a potential colitis patient. Relapses are common if these matters are not borne 
in mind. The most common causes of relapse are: (1) Infection of the upper part 
of the respiratory tract, (2) mental and physical trauma, and (3) the lighting up of 
distant foci of infection. 


RECAPITULATION 


I have attempted to review the results of about fifteen years of rather intensive 
study of the disease, chronic ulcerative colitis, also known as colitis gravis, and 
perhaps better called thrombo-ulcerative colitis. Much of what I have said to-day I 
have expressed before, but since this is a review, rather than a report, of previously 
unpublished data, I hope you will not object tothat. In the past fifteen years my 
own ideas and those of many of my colleagues, concerning the wtiology, pathology 
and treatment of chronic ulcerative colitis have undergone a great deal of change, 
and I hope and believe that these changes bave resulted in benefit to the patient. 
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Discussion.—Mr. J. P. LOCKHART-MUMMERY said that the disease was of extraordinary 
severity in young people; very few sufferers below the age of 18 years survived. Dr. Bargen 
had had one or two of that age-period who recovered, but his own experience with the 
disease in young children had been very unfortunate, no matter what was done and whatever 
diet was given. 

He was glad that Dr. Bargen insisted on a nourishing diet in these cases, because—some 
years ago-—these patients were frequently put on starvation diet, and went from bad to 
worse. At St. Mark’s Hospital, these patients were put on to as full a diet as they could 
take. A serious complication was stricture following ulceration, not immediately, but some 
years later. He had one patient, aged 65, who had ulcerated colitis for twenty-two years. 
The sigmoidoscope showed no ulceration, but a stricture in the rectum. X-ray revealed 
three or four bad strictures, the worst of which was 34 in. long. She was passing from 
twenty to thirty stools a day. Complete colectomy seemed to be the only course, and under 
some circumstances that seemed scarcely possible. 


Dr. P. H. MANSON-BAHR said he agreed with all the points which Dr. Bargen had made, 
except as to the specificity of the diplococcus as the main cause of the disease. He himself 
considered that ulcerative colitis was not so much the expression of a direct infection of the 
intestinal tract, as the result of the excretion of some toxic substance from the body via the 
intestinal tract; he regarded it primarily as an allergic manifestation. There were 
superficial resemblances between the pathological appearances of bacillary dysentery and 
ulcerative colitis; but because pathological process produced the same appearance in the 
large intestine, it did not prove that these two diseases were extiologically the same. In fact 
there was overwhelming proof that they were distinct. 

He had recently made an analysis of all the dysenteriform cases which he had investigated 
and treated at the Hospital for Tropical Diseases during the last sixteen years. 

There were 735 cases labelled * dysentery ’’ or “ colitis’ from the tropics. 40 (5°4%) were 
cases of ulcerative colitis (colitis gravis); 484 (65°9%) were cases of proven amebic 
dysentery; 121 (16°4%) were cases of chronic bacillary dysentery diagnosed by sigmoid- 
oscopy and by the agglutination test ; 66 (8-9%) were colitis secondary to ameebic dysentery ; 
24 (3*2%) were colitis secondary to bacillary dysentery. 

There was no evidence that the cases labelled “ ulcerative colitis '’ were connected with, 
or secondary to, any of the other forms of dysentery. Ulcerative colitis (colitis gravis) 
developed in susceptible people in the tropics just as it did in temperate countries; it had a 
distinctive course and symptomatology. The age-incidence appeared to be much the same, 
the disease being most frequent between the ages of 20 and 25. The eldest patient was 48. 
It was three times commoner in females than in males. 

The sigmoidoscopie appearances were distinctive and he recognized in the living mucosa 
four out of the five stages of this disease described by Bargen. Ulceration was follicular, 
destructive and terminal. The ulcerative stage marked the fully developed disease and 
might be produced by secondary organisms. Of the 40 cases, six were originally classified, 
on account of the localization of the process as “ granular rectitis’’, as described by Milligan. 
Of these, half had afterwards developed into true cases of ulcerative colitis. 

The mental attitude towards the disease was very important. In some persons it almost 
seemed to be of determinative value. 

At present no specific treatment existed. Diet should be liberal; any attempt to restrict 
it caused an exacerbation. The one therapeutic measure which had definite curative value 
was blood transfusion repeated at short intervals in quantities of 200-300 c.c. 

Transfusions which were followed by rigors, or general reactions gave the best results. 
Drugs were not of any value except in the treatment of urgent symptoms as they arose. He 
entirely disbelieved in large enemata. The best results were obtained by the injection of 
bland substances, such as olive oil (6 0z.) containing 5% bismuth subgallate, and rivanol 
(diamino—acridine—lactate) which was soothing and anti-spasmodic. It should be given in 
small retention-enemata 1 : 2,000 - 1 : 500 of from two to four ounces each. 

Operative measures were only needed under special circumstances, and he had had 
experiences of about nine cases of cecostomy and ileostomy in which the patient’s life had 
been saved and health restored by those methods. In certain cases the best results were 
obtained by ileostomy, but no attempt could subsequently be made to close the opening 
as stenosis of the large intestine inevitably supervened in such an isolated and diseased 
bowel. 
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Mr. RALPH MARNHAM said that he had collected figures from nine London teaching 
hospitals, including all in-patients, from 1925 to 1929. In most of these the diagnosis was 
made by the sigmoidoscope or X-rays, a few by signs and symptoms alone. 





Age 

’ - ae," 
No. of cases Average Oldest Youngert 

214 (M. 30%, F. 70%) j _ 85 ‘ ‘ie 65 ais om 13 

Died in hospital Left hospital Traced 
67 (32%) * 147 ‘ 120 (84%) 
Died 1.8.Q. Recurrences Cured 
130 given medical treatment 40% = 11% : 40% in 9% 
84 given surgical treatment 44% ‘ 9-f% , 37% en 9-5% 

120 traced sii 25 (21%) ... 11 (9%) _ .. 57 (48%) ... 27 (22%) 


Total mortality of traced cases, 49-2%. 


The results were the same whether the patient was treated medically or surgically. 
Medical treatment of the cases included colonic lavage with a large variety of substances, 
zine ionization, serum and vaccines, and various diets. The type of treatment seemed to 
depend on the hospital attended rather than on the stage of the disease. 

He agreed with practically all that Dr. Bargen had said’as to the uselessness of colonic 
lavage ; to many patients it was detrimental. He thought that treatment by diet and 
uppropriate serums offered the best chance of cure. 

At St. George’s Hospital there were two cases on whom c#costomy had been performed 
without producing improvement. Transverse ileostomy—in one case followed by a complete 
colectomy—had resulted in the patients living happier and more normal lives than they had 
done for many years. If surgical treatment was necessary this operation seemed to be the 
kind indicated. 

Dr. L. P. GARROD said that no speaker subsequent to the opener had referred to 
Dr. Bargen’s own form of treatment, namely, the use of serum prepared by immunizing 
horses with a coccus which he had first described. This meeting would be incomplete 
without some further reference to that treatment, and the theories on which it rested. 
Dr. Bargen would be familiar with the fact that Paulson held a view which was severely 
critical of his hypothesis; he said that the characters of the streptococcus described by 
Dr. Bargen were not constant, and that he had been able to isolate a variety of cocci by 
methods used by Dr. Bargen, and some of these which were not definitely the same would 
produce colitis when injected into rabbits, as indeed would other bacteria not related to 
colitis. He (Dr. Garrod) would like to place on record the fact that though at one time he 
had had an open mind on this subject, he could not now accept the belief that this strepto- 
diplococcus caused colitis. He had frequently found it in normal stools, and once in a case 
of bacillary dysentery. He therefore thought that, on the purely laboratory side, something 
was to be urged against what Dr. Bargen had said about etiology, and in consequence about 
treatment. When he classified necessary treatment under nine headings, and added even 
an optimistic attitude on the part of the physician—as a condition necessary to success—one 
could scarcely attribute his own success in treating this disease to the innovation for which 
he was responsible. Since Dr. Bargen had so many cases under his care, it might be 
possible for him to introduce a series of controls, as by giving seme of the patients normal 
horse serum. 

Finally, he asked why Dr. Bargen sometimes gave his serum intravenously, as the 
only difference in the specifie effect as compared with that of intramuscular injection was a 
slower absorption in the latter case. In a disease in which time was no object, this 
difference could have no importance, and the shock-like effect which might be secured by 
the intravenous route could be its only recommendation. Such an effect was entirely 
non-specific. 

Dr. JULIUS BURNFORD said that so many forms of treatment had been put forward for 
ulcerative colitis, that little advance had been made beyond ventilating the various types of 
treatment. Proof of cure by a serum should be more obvious and more readily ascertainable 
than proof of cure by other remedies. Serum, if specific, should produce specific results, 
yet, as Dr. Garrod had said, there did not seem to be evidence that particular serum was 
more specific in its results than any other treatment. The fact was that this terrible 
disease could even at the present time be described almost as incurable. He himself had 
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had 150 cases of ulcerative colitis in twenty years, and he considered that it was becoming 
more frequent, though diagnosis was now better. 

Many years ago he had brought to the notice of the Society a line of treatment which, in 
his early enthusiasm, he had regarded as the only hopeful one for this disease, namely, that 
by zine ionization. The results in his first twenty-eight cases, particulars of which he had 
published, were very stimulating. But recent cases which he had seen were much more 
serious, and only occasionally did zine ionization bring benefit. 

He had then changed the diet of his patients, and it was interesting to him to hear 
Mr. Lockhart-Mummery agreeing with Dr. Bargen that a full diet was essential for the suc- 
cessful treatment in these cases. Even now he had patients, transferred from other hospitals, 
who were little more than shadows, this condition having been brought about by a purely 
milk diet. He allowed his ulcerative colitis patient all they wished to eat, and he did not 
even consider the character of “ roughage ”’ in the diet, as he held that in order to stimulate 
and bring back the normal functions of the large bowel it was necessary for it to contain, 
not a stinking mass of fermenting material, but soft pulpy material. That could do nothing 
but good. Starchy foods only were restricted, in order to diminish fermentation. In the 
last few months he had had extraordinary results in two cases. One patient who had 
wasted a great deal had been operated upon—it was thought for perforation—but the cecum 
had been found not affected. Intubation had then been carried out by Mr. Simpson-Smith, 
and oxygen had been passed through the tube continuously for four weeks. That patient 
was now back at work, wearing the tube; he had put on seven stone in weight, and was now 
in good condition. Though he had polyposis, he passed a normal stool. In St. Mary Abbots 
Hospital was a girl who had been practically moribund when brought in. The same pro- 
cedure was carried out in her case, and she went out in normal health. 


Mr. R. 8S. CORBETT described two cases which had been treated this year at 
St. Bartholomew's Hospital for this condition by terminal ileostomy. 

The first was that of a woman aged 22. She had had appendicostomy, and after leaving 
hospital she had apparently improved, but a cx#costomy occurred spontaneously, she came 
back very ill, and her weight was only four stone. She was completely bedridden, and 
lay continuously on a bedpan. Dr. Graham had persuaded him (the speaker) to perform 
ileostomy, and he had been encouraged to do so by Dr. Manson-Bahr's case. Within six 
weeks of the operation the patient had doubled her weight, and was now leading a normal! 
life, and did not seem to be upset by the operation. 

The other patient was a woman, aged 36, who had had trouble two years; there had not 
been previous appendicostomy or cecostomy, but she was very ill. She had repeated 
hemorrhages, which could not be controlled and therefore it was considered justifiable to 
perform a terminal ileostomy. Unfortunately the patient died on the twenty-fourth day after 
the operation, from bilateral bronchopneumonia, which led to an empyema. Post-mortem 
examination showed that the ulceration of the bowel, which had reached the third stage, 
had almost completely disappeared. There was only one area in the large bowel which 
showed ulceration, and but for the pneumonic complication the operation would have been a 
complete success. 


Dr. BARGEN (in reply) said he felt definitely that the last word had not been said or 
written on the «xtiology of chronic ulcerative colitis. There could be other bacteria which 
helped to constitute the well-known picture of this disease, yet he was practically certain 
that the particular type of streptococcus he had mentioned was the inciting factor, whatever 
else might complicate or modify the condition. There were many predisposing factors in 
any infectious disease. He thought, therefore, that there was ample justification for carrying 
on treatment as outlined, until someone came along and added substantial improvements. 
Neither could it be alleged, that the last word on treatment had been said, but in the last 
few years something had been evolved which suggested that important forward strides were 
being made. There was, he thought, no justification for placing mild cases into different 
groups. He had seen patients with colitis stay in the mild condition for a long time and 
then suddenly, without apparent reason, progress into the severe phase. All the cases shou!d 
be treated as if they constituted a part of the same picture, and according to the definite 
programme outlined. To adopt the best means of helping these unfortunate patients, was 
more important than everything else, and therefore much energy should be exerted on the 
clinical side. 











tS) 


— FF — at CP Va 





Sectional > oe P . al Vol. XXX 
cog Proceedings of the Royal Society of Medicine oes 


Section of Dermatology 
President—H. W. BARBER, M.B., F.R.C.P. 


November 19, 1936, continued | 


Case of Angioma Serpiginosum. — A. >. K. PETERS, B.M. (by kind 
permission of Dr. R. T. BRAIN). 

The patient is an obese woman aged 56, who complains of an eruption that has 
developed during the last sixteen years. It began as a mottled discoloration of the 
skin on the inner and outer sides of the ankles, and has gradually spread up the legs. 
It has been present on the arms and lower half of the breasts for the last year. 

At present there are mottled red areas on the feet, instep, and legs extending 
as far as the groin and buttock, and extensor surface of the upper limb. There are 
several small nummular lesions on the abdomen, back and chin, some of which are 
stellate nevi. The distribution is symmetrical on the limbs, normal areas being left 
between the patches, the patient states that none of these have cleared in the centre. 
The colour varies from a rosy pink to a deeply cyanotic hue, the latter being more 
marked on the lower extremities and especially noticeable just above the knees and 
on the feet. On diascopy much of the colour fades, leaving brown and red punctate 
spots—'’ Hutchinson’s cayenne pepper granules"”—in some places and a fine reticular 
network in others. On the legs are groups of dilated venules and leashes of vessels 
which radiate from the same points and raise the level of the skin. Fresh lesions are 
still appearing and the old ones are becoming more accentuated. The skin over the 
lower extremities is scaly and cracked, probably owing to impaired nutrition. There 
is no atrophy or scarring. There is some tenderness on pressure. 

The left fundus shows a pigmented scar due to an old vascular lesion causing a 
paracentral scotoma. (I. Mann.) This followed a blow on the occiput at the age 
of 12. Heart normal. Pulse 72. Blood-pressure 150/115. Temperature 97°6°. 


Tests and Investigations 


Capillary resistance: A purpuric eruption developed on the anterior aspect of 

the forearms at a pressure of 120 mm. Hg. after one and a half minutes. 
leeding-time three and a half minutes; coagulation-time one minute, thirty-six 
seconds. 

Platelet-count : 192,050; R.B.C. 4,720,000; Hb. 88%; C.I. 0°9; W.B.C. 8,500. 
Differential: Polys. 66%; basos. 1°5%; lymphos. 29%; monos. 3°5%. Slight 
anisocytosis. Fragility test: Hemolysis began at 0°45% saline and was complete 
at 0°3% (M. V. N. Sudds). Blood-volume: Normal, 2,600 c.c. of R.B.C. per square 
metre of body surface. 1,500 c.c. of plasma per square metre of body surface 
(F. P. Lee Lander). Sedimentation-rate (M. Barber : Wintrobe’s method) : 2 mm. of 
column clear after fifteen minutes; 8 mm. of column clear after thirty minutes ; 
26 mm. of column clear after one hour. (Normal for women 0°15 mm. after one 
hour.) Wassermann and Kahn reactions negative. Urine: Centrifuged specimen 
showed no red corpuscles. 


Fes.—DERMAT. 1 
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Report on microscopic section of skin (D. M. Vaux). Skin: Dilated capillaries are 
present, some of which appear to be newly-formed in the papillae and sub-papillary 
layer. Around these capillaries are collections of lymphocytes. Some cedema is 
present beneath the epidermis. No pigment is seen. Hemosiderin is not present 
in the skin. 

The patient has bruised easily all her life. For the past year she has had 
numbness and cramp in the hands and feet; these are brought on by rest and 
unaffected by changes in temperature, although she is sensitive to the latter. There 
is a feeling of fullness and heaviness of the legs, which are tender. She is in good 
health, only suffering from shortness of breath which has been more noticeable 
since the menopause. She has had five pregnancies, the last occurring two years 
before the first lesion appeared. While pregnant, she did not develop varicose veins. 

Commentary.—The vascular lesion of the fundus is probably a coincidence and 
not due to the presence of a weak vessel as the patient did not develop the eruption 
during pregnancy, at a time of vascular strain. 

Infra-red photographs have been taken of the arms and legs. The presence of 
the deeper veins is shown; they are of normal size and distribution. Baily and 
Montgomery examined a case of angioma serpiginosum and found that the larger 
veins did not occur except by chance; in the areas of most marked involvement. 


Dr. F. PARKES WEBER said he did not think that involvement of the venules had been 
described as occurring in cases of angioma serpiginosum, though he did not see why 
exceptionally the venules should not be affected as well as the capillaries. At a meeting 
of this Section he had seen a case which was clinically like this, and the question arose 
in that case as to whether the orthostatic position had anything to do with the change, in 
fact whether it was a kind of varicose telangiectasia.' Both the capillaries and venules were 
obviously dilated in both these cases, which possibly represented a new clinical type. 
Unfortunately in neither case were there any serpiginous telangiectatic streaks to establish 
the identity of the condition with the original cases of angioma serpiginosum. 


Mycosis Fungoides.—F. A. E. Siucock, M.D. 

Mrs. G. C., aged 35. Married. Nochildren. First seen by me at the Leicester 
Royal Infirmary on November 3, 1936. 

Previous history.—General health very good. No illness of any moment. 

History of present complaint.—When 14 years old she complained of irritation of 
the skin over both legs and then on the face. A few days later the affected areas 
on the legs “got red and commenced to scale profusely, with a silvery scale.” 
Patient is very detinite about the time it began, as it coincided with a holiday at 
Blackpool. Then a lump, about the size of a florin, appeared on the front of the 
left leg, ulcerated, crusted over, dried up, and finally disappeared after about four 
months. During the past twenty-one years similar tumours have made their 
appearances behind the left knee, in the region of the right knee, on the front of both 
elbows and forearms, in the region of both shoulders, on the backs of both thighs, 
on the back of the left hand, and on the left side of the tip of the nose. None in 
the mouth or on the tongue. The size of the tumours varied from that of a pin- 
point to two inches in diameter, some flat, others raised about one inch above the 
surrounding surface. The skin overlying the tumours has varied from normal colour 
to red or plum colour, whilst some tumours ulcerated and went through the stages 
already described, leaving little or no trace of their former presence. Other tumours 
resolved spontaneously without ulcerating. 

Present condition.—Healthy-looking woman generally. Has a psoriasiform 
patch on the left buttock, and in both axillary regions; also scattered localized 
erythematous patches, some showing scaling over the hips and legs; also patches 
on both forearms, resemblingi lichenoid parapsoriasis. There is also fine 

1 See Proceedings, 1936, xxix, 455 (Sect. Derm. 35). 
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desquamation over various parts of her trunk. Slight scars, with no increase of 
surrounding pigmentation, some of which resemble a mild vaccination mark, 
are present over the sites of former ulcerated lesions on the body and limbs. 

On the outer side of the upper half of the left thigh, there are three plum-coloured 
tumours, of fairly hard consistency, the two largest being two inches in diameter, 
and the other one and a quarter inch across. There are also two tumours about 
two-thirds the size of a pea, over which the skin is normal in colour. (One of such 
small nodules was removed for biopsy.) The largest tumour has ulcerated and 








Dr. Sileock’s case of mycosis fungoides. 


appears as a mushroom-like mass, about one inch in elevation, with a hard border, 
the raw surface covered with a sanguineous, semi-purulent, sticky exudate. There 
is an infiltrated plaque, about one inch in diameter, one inner side right upper arm, 
and a small nodule, half the size of a pea, on the outer side of the left upper arm. 
The skin over these latter indurations is normal in colour. 

The other organs of the body seem quite normal. There is no enlargement of 
glands. 

Blood examination.—9.11.36: Wassermann reaction negative. R.B.C. 4,916,009 ; 
Hb. 71%; C.1. 0-72; W.B.C. 8,442 per cmm. Differential: Eosinos. 2%; 
neutros. 60% ; old metamyelos. 2%; lymphos. 30%; monos. 6%. 

The red cells appear to be normal. There is no toxic granulation of the neutro- 
phils, and only a slight degree of immaturity. 

Report on biopsy (Dr. I. Muende).—The epidermis is slightly thinned. Except 
for a very narrow zone beneath the epidermis, the upper two-thirds of the corium 
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contains a closely packed cellular infiltration. This infiltrate is composed of 
various types of cells, some conforming in structure to the epithelial and small 
lymphoid cells, and other large cells which have prominent deeply staining nuclei. 
There is a definite irregularity in the size and staining power of the nuclei of the 
small round cells. The histology suggests the tumour stage of mycosis fungoides. 

Interesting features in this case are the early age of onset, ie. 14 years. 
Macleod gives 15 in a female as the lowest age recorded. The other is the long 
duration of the disease here shown—twenty-one years. R. L. Sutton in his text- 
book states that the majority terminate fatally in ten years. 


Discussion.—Dr. F. PARKES WEBER asked whether any other case was known in which 
such mycotic tumours had been developing, and then involuting on and off for twenty-one 
years without the general condition of the patient appearing to be very bad. 


Dr. J. T. INGRAM said that, in France, cases of parapsoriasis had been reported as going 
on for years, subsequently developing these tumours, and he had himself seen a case of the 
parapsoriasis variegata type of twenty-five years’ duration in which, four years ago, mycosis 
fungoides tumours had developed and had afterwards cleared up. This year a lymph-gland 
tumour in the axilla had developed, but appeared to be slowly subsiding. He did not know 
whether there was any relation between these cases and those of true mycosis fungoides ; 
these seemed to run a long course. 


Parapsoriasis treated with Thorium X.—F. Jacopsonn, M.D. 


An engineer aged 49, after a preventive inoculation in 1915, followed by a high 
temperature, noticed the appearance of clearly defined, scaly red spots on the 
inoculated arm. Similar spots gradually appeared on the thighs, the back of the 
legs and the buttocks. In addition, there were clearly defined, small white areas 
between the red scales. On the neck and in the clavicular region net-like red and 
white speckled areas appeared, presenting a chequered appearance. 

Previous and family history.—Nothing of note. 

Dermatological diagnosis (1983).—Parapsoriasis. 

On examination (14.7.36).—Well-developed man of medium height, well nourished. 
Red, very dry scalp, somewhat scurfy. On arms, legs, buttocks, and chest, at the 
level of the xiphoid process, are numerous clearly defined brownish red, centrally 
scaly spots, which are particularly large and partly confluent on one side of the 
buttocks, on one biceps muscle, and on the back of the legs, with large plaques on 
the right cubital fossa and right axillary fold. In the clavicular cavities and on 
both sides of the neck, between the ‘sternomastoid anteriorly and the trapezius 
posteriorly, the skin has a chequered appearance, and at a first glance looks like an 
X-ray atrophy. Closer examination shows small pigmented patches spaced with 
apparently normal skin and slightly atrophic areas. There is no itching, but the 
patient finds these phenomena cosmetically embarrassing, particularly during public 
bathing in summer. 

Treatment with thorium X Degea was begun in July 1936. 

21.7.36: 1,500 electrostatic units in 2 c.c. varnish. 

31.7.36: 1,500 e.s. units in 2 c.c. varnish. 

All the previously treated plaques looked flatter and pigmented. The poikilo- 
dermic parts on the neck were uniformly pigmented, and the net-like area had 
almost entirely disappeared. 

14.8.36: Treatment repeated in my absence by Dr. R. Klaber, who also found 
a clear regression of the phenomena demonstrated to him fourteen days earlier. 

28.8.36: More intensive treatment with 5,175 e.s. units in 3 c.c. varnish. 

Right days later the patient reported a sudden burning sensation in the treated 
parts, and a sensation of soreness. 
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11.9.36: Most of the treated parts looked pale and peeled strongly; the poikilo- 
dermic areas had entirely disappeared, except for a small spot on the right of 
the neck. A further 3,000 e.s. units in 3 c.c. varnish applied to all parts. 

9.10.36: The lesions had almost entirely disappeared on buttocks, trunk, and 
thighs. No treatment given, as sensation of soreness has reappeared. 

14.10.36. 3,000 e.s. units in varnish for the remaining areas. 

29.10.36: The lesions had disappeared in most parts, leaving light pigmentation 
and fine peeling. The few remaining areas on the right arm, back, and legs were 
treated once more with 2,000 e.s. units in 2 c.c. varnish. 

Further treatment with thorium X has been impossible since that date, owing 
to technical obstacles in obtaining the preparation from Berlin. 


SUMMARY 


A patient suffering from parapsoriasis for twenty-one years, who had been 
repeatedly treated with various medicaments and ointments without effect, has 
improved after a series of thorium X treatments to such an extent, that to-day no 
marked cosmetic affection of the skin is present. The poikilodermic phenomena 
have also considerably improved. 


Poikilodermia with Parapsoriatic Spots Treated with Thorium X.-— 
F. JACOBSOHN, M.D., and G. B. M. Heaas, M.D. 


The case has already been reported by us on 20.2.36 (Proceedings of the 
Royal Society of Medicine, 1936, 29, pp. 717-720 (Sect. Derm., 57) ). 

After a number of unsuccessful therapeutic attempts, such as X-rays, ultra-violet 
light and pilocarpin, a course of treatment with thorium X Degea was tried as 
follows : 

6.8.36 : 1,500 electrostatic units in 2 c.c. varnish. 
13.8.36 : 1,500 e.s. units in 2 ¢.c. varnish. 
28.8.36 : 5,175 e.s. units in 3 c.c. varnish. 
11.9.36 : 3,090 e.s. units in 3 c.c. varnish. 
15.9.36 : 3,000 e.s. units in 3 c.c. varnish. 

In order to enable us to observe the success of the treatment with greater 
certainty, not all parts were treated simultaneously but only :— 

One clavicular groove ; one upper arm at the insertion of m. pectoralis ; one 
cubital fossa; one half of the chest; the inner part of the right thigh, the white, 
depigmented atrophic patch of the right thigh marked with an arrow in the 
illustration attached to our paper (see previous report, p. 718, fig. 1). 

One week after the second treatment the areas on one arm and those in the 
cubital fossa began to smart. After the third application a sensation of great tension 
and soreness appeared in all the treated parts, and the skin began to peel strongly. 
Regression of the lesions only began when the reaction following the fourth 
application had abated. 

We think that the contrast between the treated and untreated parts is evident, 
and that further treatment with this preparation is justified. 


? Mycosis Fungoides.—HvuGuH Gorpon, M.C., M.R.C.P. 

Patient, male aged 46. 

History.—Lesions first appeared on the bridge of the nose and under the right 
eye two years ago. These were sharply margined with adherent scaling and crusting. 
The centre of the lesion on the bridge of the nose looked slightly atrophic. A 
diagnosis of lupus erythematosus or a coccal dermatitis was considered. He was 
treated with X-ray and disinfectant ointments with no response. Eighteen months 
ago, fresh lesions appeared on the face which looked more like lupus erythematosus 
and he was treated with sanocrysin for six months without effect. 
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Present condition.—The lesions have steadily increased in size and number during 
the last year. There are now half a dozen, the most prominent being on the face, 
arms, and buttocks. Some lesions have disappeared without leaving any scarring. 
Those present are sharply marginated, slightly infiltrated plaques of 1 in. to 3 in. in 
diameter, with a moist surface which forms a dry crust. This comes off with 
treatment leaving a granulating surface. During the past year examinations have 
been made for ringworm and monilia and fungicidal treatment has also been tried 
together with many other local applications. X-rays in small doses have had no 
apparent effect. Four months ago he was hospitalized for two months ; he improved 
considerably for the first month but subsequently relapsed. At no time have 
subjective symptoms such as itching been present. Wassermann and Mantoux 
reactions negative. Recently the patch on the right buttock has become more 
infiltrated and a diagnosis of mycosis fungoides seems possible. A section has 
recently been taken from the right buttock. The appearances are indefinite but do 
not suggest mycosis fungoides. 


The PRESIDENT said that the case was one of great interest. The diagnosis to which he 
was inclined was mycosis fungoides. 


? Lupus Erythematosus.—F. Jaconpsoun, M.D. (for Dr. A. C. RoxBURGH). 


V. W., a butcher aged 19. 

History.—At the age of 7 or 8 years he had some sores on the scalp, which, he 
thinks, were due to scratching. (? Impetigo and some cervical adenitis.) He recovered 
completely ; at the same time he had what he thought were chilblains on both ears. 
He used to scratch and pick them and thought that was the reason that they 
became disfigured. Between the age of 10 and 15 the ear-lobes seemed to become 
quite normal during the summer, but sores would break out during the winter. For 
the last four years, however, the time of year for their appearance has been reversed. 
They are now worse in the summer than in the winter. The patient has the 
impression that the destruction of the ear-lobes is no longer progressive. He thinks 
he has improved during the last three years in this respect. 

No other illnesses in connexion with his skin trouble or otherwise. 

Family history.—-Nothing to record. 

On examination.— The patient is a healthy-looking, well-developed man. General 
examination was negative except for some not very severe injection of the left 
conjunctiva and perhaps very slight keratitis phlyctenulosa. Wassermann and sigma 
reactions negative. 

Right pinna.—The margin shows considerable destruction and irregular scarring. 
There is a bluish-red discoloration of the helix. The area of destruction is especially 
extensive on the upper pole of the helix, between the fossa triangularis and the 
tuberculum auricule. Round about a large area of destruction at the lower pole 
there are some tiny scars. 

Left pinna.—There is a similar loss of soft tissue and cartilage. The outline of 
the ear has become irregularly serrated. Some nodules are to be seen, not however, 
apple-jelly like. 

Histological examination (Dr. R. Klaber).—There is slight hyperkeratosis with 
well-marked horny plugging of follicles. The corium shows wdema with vascular 
dilatation and patchy small round-cell infiltration. Taken together these changes 
are highly suggestive of lupus erythematosus. 

The diagnostic possibilities are lupus erythematosus, chilblains, lupus vulgaris, 
and chilblain lupus. Also sarcoid and Kaposi’s idiopathic sarcoma are to be 
considered. 











&> 
= 


Section of Dermatology 369 


Discussion.—Dr. F. PARKES WEBER said that this “worm-eaten’’-like ear was 
almost certainiy of tuberculous origin, especially if the phlyctenule of the left eye was taken 
into consideration. 


The PRESIDENT said he thought the condition was the tuberculous form of lupus 
erythematosus. 


Erythema Multiforme Type of Pemphigus.—L. Forman, M.D. 


A woman aged 52. Five months ago she had blisters in the mouth ; these cleared 


up within a few weeks. She was in bed at the time with anemia”. There isa 
three months’ history of erythematous rings on the limbs and back, spreading 


centrifugally, with numerous small vesicles at the borders and large bulle on the 
centre. She has been feeling very ill during this period. 


The differential diagnosis considered was a drug eruption, erythema multiforme, 
and dermatitis herpetiformis. She has not had any drugs or tonics. The duration 
of the disease and the general debility of the patient is against the diagnosis of 
erythema multiforme. The differential diagnosis between pemphigus and dermatitis 
herpetiformis is more difficult. Because of the early blisters in the mouth, the large 
blisters to be seen in the centre of the rings, arising on skin showing very little 


redness, is more suggestive of pemphigus. I think this is 31 example of toxic 
erythema—a type of pemphigus—and that the prognosis is as grave as in the 
severe variety of pemphigus. 

Discussion.—Dr. J. H. TWISTON DAVIES said he remembered a case of dermatitis 


herpetiformis in which for the first eighteen months of the disease the lesions were in the 
mouth only. 


Dr. W. FREUDENTHAL said that in Breslau cases of pemphigus and dermatitis 


herpetiformis could, as a rule, be distinguished without great difficultv. He thought that 
in London there was a much greater frequency of cases in which a decision could not be 
reached. There was apparently a regional difference in the character of the two diseases. 


Superficial Ulcerating Tuberculosis of the Skin.—L. Forman, M.D. 


A girl aged 16 has a four years’ history of ulceration on the left leg ; this cleared 
up in hospital. During the past three months a relapse has occurred. She is a 
healthy girl with no evidence of tuberculosis. On the upper half of the left shin 
are numerous depressed scars each about the size of a five-shilling piece. At the 
edge of the lowest scar is a breaking down granuloma involving the subcutaneous 
tissue, with ulceration at three points. 

The localization of the scarring mainly to one leg in the upper half of the tibia, 
and the serpiginous nature of the healthy scarring, were suspicious of congenital 
syphilis. 

A microscopical examination was made by Dr. Muende. There was a granuloma 
of the corium and subcutaneous tissue with endothelial cells and giant cell systems 
very suggestive of tuberculosis. 

Dr. Barber had a similar case of serpiginous ulceration of the upper half of one 
leg in a woman aged 20, who had a negative Wassermann reaction. This case was 
looked upon as tuberculosis of the skin, but injections of novarsenobillon produced 
more improvement than any other measure. 

The case I am showing to-day corresponds to those described and illustrated 
under the diagnosis of ulcerating tuberculide in the Nouvelle Pratique Dermatologie, 
3, 643. It has been emphasized by Stokes and others that Bazin’s disease 
and other tuberculides are often favourably influenced by the administration 
of novarsenobillon. 


FEB.—DERMAT. 2 # 
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Symmetrical Follicular Nevus.—H. W. ALLEN, D.M. 

KE. C., a boy aged 11, has lesions of both upper eyelids and inner canthi, present 
for eight years and recently increasing in number. 

Family history.—Two brothers. No history of nzvi or of mental affeetions. 

Present condition.—There are symmetrical grouped lesions on the inner side of 
both upper eyelids and inner canthi. These consist of a collection of more or less 
superficial cysts, some of which produce hemispherical elevation of the surface 
without any evidence of umbilication. A few of the cysts produce comedones, from 
which, sebaceous material may be expressed. The average size of the cysts is about 
that of a pin’s head. 

Report on biopsy.—There are cysts in the corium, lined by one or more layers of 
small epithelial cells, which towards the centre show a tendency to degeneration. 
The cysts contain sebaceous material. Strands and lobules of proliferating cells 
with commencing central degeneration are also seen. 

Diagnosis.—This case is almost certainly one of the group of symmetrical 
follicular nevi (Savatard) of the face, which are characterized by onset in childhood 
with aggravation at puberty, and by histological appearances suggesting epithelial 
proliferation, gland formation, and even occasionally hair development, in ectopic 
pilo-sebaceous elements. The ciliary glands (Moll’s) are probably the ectopic 
elements in this case ; they are apocrine in character. 

The term “ epithelioma adenoides cysticum” applies to many of the group of 
symmetrical follicular nevi, and may be used to cover the now almost obsolete term 
“adenoma sebaceum of the Balzer type”; the case described belongs, I think, 
to the epithelioma adenoides cysticum group. 

It has been suggested that the case is one of ordinary milium, but clinically it 
differs from milium in that it is not a purely superficial lesion, and the pin-head- 
sized cysts do not contain the small horny plugs characteristic of milium. However 
milium itself is probably only one of the types of ‘‘ symmetrical follicular nevus ”’ 

Dr. W. FREUDENTHAL said that when he examined the case he thought it was one of 


epithelioma adenoides cysticum. He had not looked at the section, but the mention of 
cysts in the histological report made it likely that it belonged to this group. 
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Histological Grading of Rectal Cancer 
By CurHpert Doukes, M.D. 


(Pathologist to St. Mark's Hospital, London) 


THIS paper will try to answer the question To what extent is it possible to 
base prognosis on the histological characters of cancer of the rectum?” We all 
know that these malignant growths may be very dissimilar in microscopic structure, 
some being anaplastic and others relatively well differentiated. In reporting on 
these tumours the pathologist may qualify his description by such expressions as 
“highly malignant” or “relatively benign’’. Such terms as these, however, may be 
used with different connotations by different persons and there is an obvious 
advantage in the adoption of some fixed standard. 


MALIGNANCY GRADES 


The system of grading tumours described by Broders supplies such a standard 
1, 2, and 3}. It can be applied easily to malignant growths of the adenocarcinoma 
type provided one bases the judgment on a general survey and not on a single field 
of the microscope. Actually the decision as to the grade of malignancy is depsndent 
more on the arrangement of the cells than on the relative number of so-called 
undifferentiated cells. This is shown by the accompanying photomicrographs of 
typical examples of Grade 1, 2, 3, and 4, tumours and colloid growths (figs. 1, 2. 
3,4, and 5). The essential points are that Grade 1 tumours closely resemble a 
benign growth and can only be distinguished as malignant because of evidence of 
invaston.-In Grade 2 the tumour cells are less differentiated but grouped in fairly 
régular-acini. There is evidence of more rapid epithelial proliferation in Grade 3, 
the tumour cells being arranged in irregularly folded rings or clumps. In Grade 4 
the malignant cells are very anaplastic and do not form gland-like structures, but 
pervade the tissues singly or in small irregular clumps. 


FEeB.—PaTH 
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Fic. 1.—Grade 1. 





Fic. 2.—Grade 2 
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3.—Grade 3. 
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Fic. 4.—Grade 4. 
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I have graded more than 600 cases of cancer of the rectum and am convinced 
that this is a natural and practical system of classification. The first 200 of thess 
were graded more than five years ago. These have all besn kept in touch with by 
the follow-up system, and the striking differences in the prospect of survival have 








Fic. 5.—Colloid. 


made me adopt grading as a routine. I shall refer also to 300 patients who have 
been followed for three years only, but before discussing these five-year an1 three- 
year survival rates I must point out that the distribution of these four different 
grades is very unequal. 


PROPORTION OF HISTOLOGICAL TYPES 


On the basis of their histology. cancers of the rectum, with very few exceptions, 
may be included either in the group of adenocarcinomas or in that of colloid growths. 
The commonest form of rectal cancer is adenocarcinoma Grade 2; in fact this group 
includes approximately half the malignant growths of the rectum. Next in order 
of frequency are Grade 3 (26%) and colloid growths (12%), Grade 1 (6%) and 
Grade 4 (2%). 

These figures are derived from an analysis of operation specimens and it is 
probable that they do not correctly express the natural distribution of the grades 
because Grade 1 tumours are sometimes treated by local excision and Grade 4 
growths may often be beyond the scope of surgery when first diagnosed. 


AFTER-HISTORY OF EACH GRADE 


The difference in prognosis between the grades is seen at once by comparing the 
percentage of deaths which occurred in each grade in the first three years and first 
tive years after operation. Thus the death-rate in the first three years was 20% for 
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Grade 1, 36% Grade 2, 48% Grade 3, and 66% for Grade 4. The death-rate for the 
colloid cases was 40% for the same period. 

For the five-year period the differences are equally striking, the death-rates being 
40% for Grade 1, 56% Grade 2, 76% Grade 3, and 100% Grade 4. The death-rate 
for colloid growths was 63%. 

At first sight these figures would seem to show that the less differentiated types 
of malignant growths, such as Grades 3 and 4, grow more rapidly and kill the patient 
more quickly than the better differentiated tumours of Grades 1 and 2, but before 
accepting this seemingly obvious conclusion, allowance must be made for the extent 
of spread at the time of operation. We are not watching the natural uninterrupted 
march of malignant disease. These patients all underwent the operation of excision 
of the rectum for cancer and in some cases the disease was at an early stage and in 
others was actually beyond the scope of surgery at the time of operation. Looked 
at from this point of view, it might be argued that the survivors in each grade 











Fic. 6.—A. Growth limited to wall of rectum. 
Bb. Extension of growth to extrarectal tissues but no metastases in regional lymph nodes. 
C. Metastases in regional lymph nodes. 


simply represent the proportion of cases which were at a curable stage at the time 
of operation. In other words, these striking differences in the number of deaths in 
each grade may not be a reflection of the rate of growth of the tumours but simply 
a measurement of the proportion of patients in each grade who could be cured by 
the treatment they received. 

This is a question which is easily settled because all these tumours were also 
classified according to extent of spread into A, B, and C cases (see fig. 6). *: 

In A cases the growth was limited to the wall of the rectum, in B cases there 
was extension by direct continuity to the extrarectal tissues, but no glandular 
metastases, and in C cases there were metastases in the regional lymph nodes [4]. 
Experience with this method of classification has shown that the survival rate for 
A cases on a five-year basis is 93%, for B cases 65%, and for C cases 23% (see 
Table I). 
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TaBLE I,—RESULTS OF PERINEAL EXCISION ON A FIVE-YEAR BASIS (142 CA8SESs) 


Classification aati - Dy me yor Alive at _ Percentage of 
of growth survivals other causes five years five-year survivals 
A 30 2 26 93 
B 50 7 28 65 
Cc 62 5 13 23 


This overwhelming difference in survival rate makes it necessary to compare 
the proportion of A, B, and C cases in each grade before drawing any conclusion as 
to the supposed rate of growth. 


DISTRIBUTION OF A, B, AND C CASES IN EACH GRADE 


In a long series of cases of cancer of the rectum accepted by surgeons as 
operable, it has been found that approximately 15% are A cases, 35% B, and 
50% C. An analysis of the distribution of A, B, and C cases in each grade shows a 
great relative increase in the proportion of A cases in Grade 1, and a virtual 
disappearance of A cases from Grades 3 and 4; on the other hand, the C cases, 
which form a relatively small fraction of Grade 1 tumours, become the main con- 
stituents of Grades 3 and 4 and colloid. 

This unequal distribution of A, B, and C cases may provide the chief explanation 
of the difference in prognosis of the different histological grades. Since the group 
of Grade 1 tumours contains a relatively high proportion of early cases (A cases) 
it is obvious that a larger number of patients are cured by operation, and fewer 
cancer deaths are to be expected in the succeeding three to five years. Similarly 
since the proportion of advanced growths is so much higher in the groups graded 
3 and 4 and colloid, it is only to be expected that these grades will show a relatively 
poor prognosis. 

This is one explanation of difference in survival rate, and probably the chief. 
It attributes the poor prognosis of Grades 3 and 4 not to more rapid growth of the 
tumours, but to the fact that these are generally more advanced at the time at 
which they receive treatment. It is possible also that the more anaplastic tumours 
do actually grow more rapidly, so that a residual metastasis of this type would kill 
a patient more quickly than a similar residual metastasis of the better differentiated 
growths. This question could be answered by comparing the average period of 
survival of operation cases with extensive glandular metastases. In the present 
series there are insufficient of such cases in each grade for any trustworthy com- 
parisons, but the records show a few Grade 1 patients who have lived on for more 
than five years with a local recurrence of the malignant growth. The Grade 3 
and 4 patients with local recurrence have generally died within a few months. 


SUMMARY 


My experience of grading tumours may be summarized in the following three 
sentences :— 

(1) That grading is a natural and practical method of classifying tumours. 

(2) That if tumours are graded by Broders’ method the after-history will show 
that there is a distinct difference in the survival rate according to the grade. 

(3) That this difference in prognosis is chiefly due to the fact that the more 
anaplastic tumours are likely to have spread further than the better differentiated 
growths at the time when they receive surgical treatment. 
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Transmissible Splenomegaly of Fowls or Reticulo-endothelial 
Leucosis (‘ Erythroleucosis ” ) 


By H. P. Bayon 


(Molteno Institute for Biology and Parasitology, University of Cambridge) 


(1) PREVIOUS INVESTIGATIONS ABROAD 


FROM 1908 onwards, Ellerman and Bang, and also Ellerman alone, described in 
a series of papers the experimental observations relative to several diseases of the 
blood, or hemopathies, in fowls. These they considered to be etiologically closely 
related, if not identical, so that angwmic blood, when injected, might give rise to a 
leukemic condition or even, though rarely, induce the appearance of a sarcomatous 
tumour. Accordingly these authors suggested the name “ leucosis” for these 
ailments, since they differed from “leukemia” as diagnosed in man, and they 
applied the particular designation of ‘‘ erythroleucosis ” to those types of leucosis in 
which anemic features seemed to predominate. 

In a comprehensive review of leukemic diseases in animals, Kitt (1931) recorded 
the opinion that all ~ leucotic’’ diseases in fowls were closely allied; this because 
in fowls, red and white blood-cells originated from a common pluripotential cell. 

In the U.S.A., Stubbs and Furth (1931), and later Furth and other collaborators, 
studied different forms of leucotic diseases in fowls, and, in particular, one which 
they diagnosed as © erythroleucosis’’ and which, in their opinion, partook of the 
nature both of anwemia and leukemia. 

Shortly afterwards, Engelbreth-Holm and Rothe-Meyer (1932) reported a leucotic 
disease of fowls in Denmark, which they considered to be identical with Ellerman’s 
“erythroleucosis”. This they transmitted by inoculation in 32 passages (March 
1930 to May 1932) through 700 fowls and 300 chicks, and thus obtained 600 
instances of erythroleucosis, 11 of severe anemia, eight of mixed erythroblastosis 
and myelosis and one instance of genuine myelosis. The authors reach the con- 
clusion that the pathology of these diseases shows an uninterrupted transition 
between anemia, erythroblastosis and genuine myelosis, conditions which seem to 
correspond to those described by Bayon (1930) as erythromyelosis, lymphocythemia 
and leucocythemia. One may reasonably concede that the figures recorded by 
ingelbreth-Holm and Rothe-Meyer (1932) do not fully support their views, for the 
alteration in type occurred in less than 3% of the birds inoculated; this is within 
the experimental error of such series of inoculations, for aberrant types of hemo- 
pathies may occur in as many as 5% of the fowls of certain strains on farms. 

Oberling and Guérin (1933) have described several leukemic diseases in fowls, 
particularly one type which they diagnose as “ erythroblastose'’. These experiments 
are particularly interesting, because the leukemic conditions were provoked or 
produced by intravenous injections of extracts of Rous fowl sarcoma, and sar- 
comas were produced by the inoculation of blood-clots from erythroblastosis birds ; 
these clots had been preserved in glycerine for twenty-two days. Further reference 
will be made to these results later on. 

Previous to these investigators, Jarmai (1929) examined in the Zoological 
Gardens of Budapest an Orpington hen which had died at the age of 2 years; the 
liver was much enlarged (133 grm.) as compared with the normal 30 to 40; the spleen, 
hypertrophic and swollen, weighed 12 grm., instead of the normal 1 to 2 grm. An 
organ emulsion was made and injected intravenously into 10 hens, of which six 
developed a leucotic condition, while three died from fowl cholera and one from 
peritonitis ; from the leucotic birds 13 further passages were obtained 
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The organ emulsion fluid, when passed through a Seitz filter, and injected into 
57 chickens, caused “leukemia” in six. From these, further passages were 
made and it was then noticed that the virulence of the filtrate was high, because out 
of 126 chickens inoculated, no less than 92 developed leukemic symptoms, whilst 
the remainder died of intercurrent ailments. Hens and cockerels were equally 
susceptible to inoculation; the inoculation succeeded with regularity in Leghorns, 
Orpingtons, Rhode Island Reds and native Hungarian chickens. Moreover a 0°005 
dilution of a 10% organ emulsion reproduced the disease ; dried and powdered tissues 
lost their virulence within twenty-four hours. Examination of the blood revealed 
that so soon as eight days after inoculation, an alteration occurred, for the 
“lymphocytes” divided rapidly, and in a short time 200,000-500,000 lymphocytes 
per c.c. could be counted ; hemoglobin then sank from the normal of from 50 to 60 
degrees to from 30 to 20 degrees, or even less. Temperature was normal; no 
particular symptoms were noticeable, except that in the chronic form the comb 
and wattles were pale ; some birds seemed to limp. Death occurred between eleven 
and sixty days after inoculation. 

The following anatomical types were distinguished :— 

Acute disease.—Serous membranous cavities filled with exudate; liver and spleen 
enlarged ; small petechiz on the surface of the intestinal peritoneum ; bone-marrow 
no apparent alteration. 

Subacute type.—Uniform enlargement of the liver and spleen, together with a 
smooth even surface; maximum weight of liver, 133 grm.; spleen, 24 grm.; kidneys 
swollen, but not deformed; blood watery, light red ; marrow colour varied between 
grey and a brownish-grey tinge. At times the glandular stomach, the intestinal 
mucosa, or the Bursa fabricit, was infiltrated. 

Anemic form.—Careass very emaciated and pale ; internal organs pale yellow, 
mucous membranes dead white; liver below normal size, spleen always enlarged, 
though not above 6 grm. Bone-marrow pale red; blood-vessels either empty or 
containing light-coloured watery blood. 

In a later publication, Jarmai (1932) stated that he bad noticed anemia occurring 
as a primary symptom in fowls inoculated with the “virus” of the transmissible 
fowl-leukwzmia he was studying. Cells which he considered immature erythroblasts 
appeared in the circulating blood in large numbers (as many as 200,000 per c.c.), 
and since erythroblasts and lymphoblasts represent the same type of cell, the 
disease should be known as “™ erythroleucosis.”’ 

He then obtained 17 hens with leukemic symptoms and from these he was able 
to obtain two further transmissible strains of “ virus’’ which, however, appear to 
have developed a lymphoidal character, because in each instance the presence of 
large numbers of “ lymphoide Zellen’’ (300,000 to 400,000) is mentioned. He 
noticed in the course of numerous transmission experiments that erythroleucosis 
never became a typical spleno-medullary type of leukemia (leucocythemia). 


(2) AUTHOR’S OBSERVATIONS ON SPLENOMEGALY IN FOWLS OCCURRING IN 
GREAT BRITAIN 


In the course of routine examinations of dead fowls, the presence of swollen 
livers and much-enlarged spleens was noticed at intervals and in some, histological 
examination of the tissues revealed a distinct condition affecting the whole reticulo- 
endothelial system, particularly in the liver, spleen, bone-marrow, kidneys, and—at 
times—also the lungs. This diffuse hypertrophy might be accompanied by the 
presence of compact tumour-like small deposits in any part of the body, but more 
frequently in the bowels, particularly ca#ca and duodenum, or in the ovary. Birds 
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with these alterations were received from Northumberland, Cambridgeshire, Devon, 
and lately Dorset, breeds involved were White and Black Leghorns, White 
W yandottes and in a single instance, Rhode Island Red. Deaths with this peculiar 
condition did not seem to occur in more than from 3 to 5% of any stock and apparently 
the disease appeared and then disappeared in the course of a couple of seasons. In 
the field it occurred as a constant and definite type of “ leucosis’”’ and no transitional 
forms were observed which might link it up with true anemic conditions like 
erythromyelosis, or definite leukwmic diseases, like lymphocythwzmia or leucocythemia, 
which were observed on other farms. Histological investigations were required for 
the purpose of accurate diagnosis and since mortality was low, the condition was 
easily overlooked. 

(a) ANATOMICAL LESIONS.—The ailment was distinguished by a massive but 
uniform parenchymatous enlargement of the liver, which appeared dark, swollen, 
and glistening, and might weigh 45 to 60 grm. instead of 30 to 40; the spleen was 
concentrically enlarged, with a dark smooth surface and might weigh 6 to 13 grm., 
instead of the normal 1 to 2 grm. The involvement of the kidneys, bone-marrow, 
and lungs was not constant and consisted of an infiltration of connective tissue 
septa by columns of round cells, with a clear round nucleus and scanty cytoplasm. 
The lesions in the bones and bone-marrow are particularly important, because owing 
to superficial resemblances this disease has been confused with erythromyelosis from 
which it differs. The bones in chronic cases may appear harder and somewhat more 
compact than usual, and on cutting the femur in half it will be noticed that the 
marrow is supported by a fine network of bony spicules ; the marrow is of a pale red 
colour, relatively firm and easily removed. Thus, even macroscopically, bones and 
marrow differ from the compact, hard, white ossification seen in erythromyelosis, 
which is accompanied by a scanty marrow. Consequently the alterations observed 
and described in the marrow, liver, and spleen of erythromyelosis differ in disposition, 
type of cell and reaction to liver extract treatment (Bayon, 1936) from those 
observed in this disease, which seemed to correspond, in some of its features, to the 
 erythroleucosis ’’ described by several authors. 

(b) RESULT OF INOCULATIONS.—From these cases observed in England, inocu- 
lations were made and at first only negative or unclear results were obtained, for in 
the beginning it was not recognized that :— 

(1) The first inoculations may result in a relatively slight enlargement of the 
spleen and liver, with a prolonged incubation period of six weeks or more, during 
which no definite blood alteration is noticeable. It is only exceptionally that 
particularly susceptible young birds are obtained in which marked lesions develop 
rapidly. 

(2) In the chronic form, usually met in the field, when death occurs the virus 
is either weakened or perhaps has disappeared. 

(3) Organs and tissues must be absolutely fresh and reasonably uncontaminated 
by bacteria. This ruled out all dead birds sent by post in the summer months. 

When these essentials were ascertained, transmission by inoculation was 
obtained, reproducing in the liver and spleen the reticulo-endothelial lesions seen in 
the original fowl obtained from Dorset. 

(c) TYPE OF LEUCOSIS OBTAINED.—The outcome of these combined field and 
laboratory investigations went to show that this disease was not a leukemia, in the 
commonly accepted meaning of the term, which means © white blood”, or in a wider 
sense, a disease primarily affecting leucocytes and lymphocytes. Here the reticulo- 
endothelium of the liver and spleen were primarily affected and the immature 
monocytes and monoblasts entered the blood as late or secondary symptoms of 
disease. Concurrently, these investigations demonstrated that erythrocytes and 
lymphocytes differ in origin in the fowl and helped to support the view that the 
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monocytes seen in the blood originate in the reticulo-endothelial system of the liver, 
spleen, and bone-marrow. If this is the case, the disease could be correctly termed 
a leucosis, as something similar to leukemia, but not strictly within the group ; 
hence the suggested name of “ reticulo-endothelial leucosis ”’. 

In describing any neoplasm or neoplastic condition of fowls it is natural to try 
to find some correlation with a known tumour in man and other animals. This is 
not always possible; in this particular instance, it must be borne in mind that birds 
do not possess a real lymphatic glandular system, but that aggregates of lymphatic 
cells are found scattered in the liver and other organs. This being so, it is not easy 
to correlate reticulo-endothelial leucosis with conditions whose main feature consists 
in the morbid proliferation of the reticular tissues of the lymphatic glands. Never- 
theless, when one considers existing anatomical differences, there would seem 
reason to suggest that this reticulo-endothelial leucosis might be compared with 
lymphadenoma in man, for which Parkes Weber (1936) proposed the name 


, 


“ Hodgkin’s reticulomatosis”’. 


(3) EXPERIMENTS AND TESTS WITH A BUDAPEST VIRUS 


Decisive opinion as to the identity of the disease observed in Great Britain with 
“ erythroleucosis "’ as described by other authors, could not be obtained otherwise 
than by comparison with a foreign strain of “ virus’’ which had been accurately 
observed. Accordingly, in April 1935 and then in May 1936, “ erythroleucosis”’ 
tissues preserved in 50% glycerine solution were obtained by air mail from 
Professor Jarmai, of Budapest, and numerous inoculations in series made, with 
these results :— 

(1) The virus was filtrable through “ gradocol” membranes of 0°5 and also 0-3 
micromillimetre diameter pore; finer grades have not yet been tried. 

(2) Intravenous injections of these membrane filtrates proved even more lethal 
than the intraperitoneal inoculation of minced tissues since they killed birds in from 
five to seven days. 

(3) Intravenous injection of membrane filtrates reproduced with regularity 
a definite type of anatomical lesion, viz., a reticulo-endothelial leucotic condition, 
identical with that previously observed in Great Britain. 

(4) The anatomical basis of the disease consisted in a diffuse proliferation of 
the reticulo-endothelium of the liver, spleen, and sometimes bone-marrow, and 
corresponded therefore to the lesions seen in fowls in England. 

(5) Inoculation with minced tissues (liver, spleen) intraperitoneally or intra- 
muscularly, reproduced the leucotic disease, but concurrently might induce the 
development of localized, soft, pink tumours; these consisted of aggregates of 
monoblasts in neoplastic formation or cells that apparently originate in the reticulo- 
endothelial system. 

(6) In two series of inoculations, with minced tissues, one of 75 and the other 
of 42 chickens, compact white, fibrous tumours were obtained in the pectoral 
muscles or the peritoneum of four birds. On microscopical examination these 
proved to be fibrosarcomata. 

(7) This fibrous tumour, when minced and inoculated either into the muscles or 
the peritoneum, reproduced the reticulo-endothelial leucosis, with or without 
development of a localized fibrosarcoma. It should be noted that the leucotic 
disease was more lethal than the fibrous tumour, so that often the chicken died 
before the tumour had time to develop. If the bird lived long enough (a fortnight 
or more) then the fibrosarcoma appeared together with the leucotic disease. 
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(4) ““ERYTHROLEUCOSIS’’ AND TUMOUR FORMATION 


This peculiar combination of a fibrosarcoma with a totally different condition 
has already been observed by Ellerman (1908), and later by Rothe-Meyer and 
Engelbreth-Holm (1933), Oberling and Guérin (1933), Troisier (1934), Foulds (1934), 
Troisier and Sifferlen (1935), Stubbs and Furth (1935), and Jarmai (1935). These 
authors, if they expressed any opinion on the subject, concluded that the fibro- 
sarcoma and the leucotic disease were inseparable. 

Oberling and Guérin (1933) gave particular attention to the possible explanations 
of this alteration in type, and after many experiments decided that a change of the 
cytotropism of the virus had taken place, so that fibrous cells were being altered 
instead of erythroblasts. Separate mention may be given to the experiments of 
McIntosh (1933), who produced a filtrable fibrosarcoma in fowls by means of tar 
and lard injections, and observed one (Strain II) which for a short period, in the 
course of passage, was accompanied by “ leukemia”; this investigator, however, 
separated the sarcoma from the leukemia by means of frequent passages at short 
intervals. 

In relation to this remarkable combination of tumour and leukwemia, one may 
refer to the artificially produced, spindle-celled mouse tumour studied by Dorothy 
Parsons (1935), the inoculation of which was followed by the appearance of a 
leukzemic condition. 

Jarmai (1935) also investigated this phenomenon in fowls, and his experiments 
consisted in the inoculation of the pectoral muscles of chickens with pieces of liver 
or spleen from fowls that had been suffering from “ erythroleucosis"’. Most of the 
birds died from the effects of the leucosis, but one chicken developed at the site of 
inoculation, within eight days, a small lump, which at the time of death, on the 
fifteenth day, had attained the size of a hazel nut. On section the tumour tissue 
was white, compact, sharply defined from its surroundings, and accompanied by two 
secondary nodules in the muscles; microscopically it proved to be a fibrosarcoma. 
Small minced pieces of this sarcoma were inoculated intramuscularly into other 
fowls, and these died after from twenty to twenty-two days, as the result of ‘ erythro- 
leucosis ’*, but also revealed in the pectoral muscles similar tumours to those in the 
original donor. A third passage was obtained, but further transmission was not 
attempted because it did not seem possible to separate the leucosis from the fibro- 
sarcoma. Jarmai, in common with several other observers, did not doubt that the 
same virus was causing both the sarcoma and the hemopathy, his interpretation 
being that the virus picture changed with the nature of the tissues invaded. 

In an attempt to throw light on this interesting problem, an investigation of the 
experimentally produced fibrosarcomas and leucotic disease mentioned above was 
undertaken. 

For the purpose of investigation 642 chickens were inoculated in different ways 
and the conclusion reached was that the intraperitoneal or intramuscular inoculation 
of liver or spleen tissues from young chickens with “ erythroleucosis”’, can induce 
the development of two types of neoplastic formation, viz :— 

(I) A soft, pink growth consisting of closely knitted aggregates of cells 
recognizable as monoblasts of reticulo-endothelial origin. On reinoculation such 
tissues induce a diffuse proliferation of a similar type of cell in the liver and spleen, 
and an infiltration of other organs similar to that previously described, and with or 
without the induction of the close-knitted monoblastoma.’ 


1 Lately (November 1936) in one hen out of 16 inoculated intrapectorally in July 1936, with minced 
ovarian lymphoma from Necropsy 5377 I have obtained a hard, compact, pigeon-egg-sized slow- 
growing bony tumour, which is being observed. This is mentioned as an example of the change of type 
which can occur in the course of inoculations. 
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(II) A neoplasm whose tissue and cellular type differ from those of the tissues 
inoculated—being a fibrosarcoma. Yet, unless artificially separated by some means, 
this neoplasm is constantly accompanied by the appearance of reticulo-endothelial 
leucosis. 


(5) THE ISOLATION OF THE FIBROSARCOMA FROM THE LEUCOSIS 


To prove that this fibrosarcoma was not due to the localized mutation of the 
virus, I tested several experimental methods, beginning with the intramuscular 
inoculation at frequent short intervals, successfully applied by McIntosh (1933). 
This was not effective, because though it yielded a larger number of sarcomas than 
any other method, vet, if performed with fresh or freshly preserved tissues, was 
always accompanied by the reticulo-endothelial leucosis, which developed much more 
rapidly than the fibrous neoplasm. 

Next, filtration through “ gradocol ’’ membranes was tried, and this method, 
though it may succeed in separating the agents of the two morbid conditions 
(if they are appreciably different in size), only resulted in obtaining, through 0-5 
micromillimetre membranes, a filtrate which in the positive instances tested (nine) 
resulted in producing leucosis and not fibrosarcoma, however inoculated. 

Another method of separating the sarcoma from the leucosis would be to take 
advantage of existing racial and individual resistances in different chickens, but 
since there is no effective method of measuring beforehand the varying degrees of 
susceptibility of different chickens, the test, notwithstanding numerous attempts, 
produced many failures. 

A fourth method usually proved effective; this consisted in submitting finely 
minced tissues to the action of pure glycerine over a period of from twenty-four to 
forty-eight hours, at room temperature ; it then seemed as if the reticulo-endothelial 
cells and the virus they contained were more easily damaged than the fibrosarcoma 
cells. The method did not invariably prove successful in separating leucosis from 
sarcoma. Nevertheless, by this method, and by repeated inoculations of batches of 
nine or more chickens at a time, the separation of the sarcoma from the leucosis was 
definitely effected. 

To make quite sure that no trace of ‘‘ leucosis virus ’’ was present in the tumour 
sarcoma, pieces of the tumour and of liver of the fowl inoculated, were minced, 
ground up, passed through filter-paper and injected intravenously into young chickens. 
It was known that if this method was employed with material containing leucosis 
virus, the disease would develop in three or four out of every five birds so injected. 
Concurrently minced tumour tissues were intramuscularly injected in the pectoral 
region. Local sarcomas were produced in three, but leucosis in none (16 
experiments). 


(6) WHY THE FIBROSARCOMA IS CONSIDERED A DISTINCT NEOPLASM 


Since by means of filtration through “ gradocol’’ membranes, it had been found 
possible to reproduce the leucotic condition without any fibrosarcoma and by 
treating minced tissues by means of pure glycerine, fibrosarcomas were obtained 
without any admixture with reticulo-endothelial leucosis, it was concluded that the 
two conditions were distinct and due to different agents. 

It should presumably be possible to wash the fibrosarcoma cells free of practically 
every trace of leucosis virus. Such experiments were, however, beyond the scope of 
these investigations, whose purpose was: (a) To ascertain the nature of the 
ieucotic disease seen in fowls in England ; (b) to prove its identity with that described 
as “erythroleucosis” by other authors; (c) to ascertain that this disease did not 
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originate from erythroblastic elements, but was due to the proliferation of reticulo- 
endothelial cells, which preserved their histological identity, however inoculated ; 
(d) to investigate the possibility of separating the fibrosarcoma which seemed so 
firmly bound to the leucotic condition. 


(7) SUMMARY AND CONCLUSIONS 


(1) In fowls from different parts of England a deadly disease has been observed 
which is characterized by the appearance of a dark swollen liver and a much-enlarged 
spleen; the blood was found to contain an increased number of immature 
monocytes. 

(2) Histological examination of the internal organs showed that the condition 
was due to a diffuse proliferation of the reticulo-endothelial system of the liver, 
spleen, and bone-marrow; at times lungs and ovary were involved. Kidney might 
also be affected, but here enlargement seemed to be due to an invasion by monoblast- 
like cells. Nerves were not found infiltrated, the type of cell in this ailment differing 
from that involved in neuro-lymphomatosis gallinarum. 

(3) The disease could be accurately named “ reticulo-endothelial leucosis ” since 
anemia is not an outstanding or primary feature; at no time are large numbers of 
immature erythrocytes or even erythroblasts detectable in the blood, as in yellow 
anzmia or erythromyelosis. The invasion of the blood by immature monocytes or 
monoblasts occurs in later stages and is preceded by hypertrophy of the hepatic and 
splenic reticulo-endothelium. 

(4) These investigations not only confirm the independent origin of erythrocytes 
and lymphocytes in fowls, but also indicate that monocytes arise in the reticulo- 
endothelium of the marrow, spleen, and liver, and differ in behaviour from histiocytes. 

(5) The identity of the disease observed in England with that described as 
‘ erythroleucosis ’ on the Continent has been ascertained by obtaining virus from 
Budapest and then comparing the lesions obtained by the inoculation of this virus 
with those observed in this country, either in the field or after inoculation with 
tissues of leucotic fowls from Dorset. 

(6) The Budapest virus is filtrable through “ gradocol ” membranes of 0-3 micro- 
millimeter pore diameter, and the intravenous injection seems to reproduce the 
leucotic disease with regularity. 

(7) The intramuscular or intraperitoneal inoculation with minced liver and 
spleen tissues at times induces the appearance of a definite fibrosarcoma, which, 
corresponding to the previous observations of numerous other authors, is firmly 
linked with the “ virus”’ of the leucotic disease, so that the inoculation of minced 
tissues will result in the production either of localized fibrosarcomas with leucosis 
or of leucosis alone. 

(8) By treatment of the finely minced fibrosarcoma tissues with pure glycerine 
it was possible to separate the sarcoma from the leucosis, so that a tumour was 
obtained with regularity, without any involvement of the _ reticulo-endothelial 
system. Paper filtrates from these tumours did not produce leucotic conditions 
after intravenous injection. 

(9) The term © leucosis” might be reserved for those conditions, occurring in 
birds and other animals, in which the morbid condition consists in the primary 
proliferation of lymphoidal cells (monoblasts or histiocytic cells) in the tissues, with 
their secondary invasion of the circulation as monocytes or blood histiocytes. 


(These investigations were begun during the tenure of a Henry George Plimmer 
Fellowship in Pathology, and then continued with the aid of grants from the 


Fes.—PaTH. 2 *¥ 





384 Proceedings of the Royal Society of Medicine 38 


Agricultural Research Council for the purvoss of ascertaining the relationship, if 
any, of this disease to fowl-paralysis. 

I am deeply indebted to Professor David Keilin, F.R.S., of the Molteno Institute 
for frequent advice in relation to these researches. 

Thanks are also due to Dr. Kenneth Smith for the loan of “ gradocol ’’ mem- 
branes for the purpose of accurate filtration. ] 
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Section of Ophthalmology 


President—W. H. MCMULLEN, O.B.E., F.R.C.S. 


CASES SHOWN AT THE MEETING HELD AT THE ROYAL EYE HOSPITAL, 
St. GEORGE’S Circus, §.E.1, DECEMBER 11, 1936 


By JOSEPH MINTON, F.R.C.S. :— 


Retinitis Pigmentosa Sine Pigmento (by permission of Mr. ARNOLD 
SORSBY). 

M.S., female aged 31. Complains of night blindness. 

R.V. 3; L.V. #s. Right and left fields constricted to 10°. 

Fundi: Discs yellowish. Retinal arteries narrowed. A few specks of pigment 
in the periphery. 

General health good. No history of consanguinity between parents. No 
abnormalities in other members of family shown. 


Retinitis Pigmentosa cum Punctata Albescens (by permission of 
Mr. ARNOLD SORSBY). 

P. S., female aged 28. Complains of night blindness of three years’ duration. 

Vision: R.V.%; L.V. . Fields: Right and left fields cons ricted to 15°. 

Fundi: Dises yellowish. Retinal arteries narrowed. Choroidal circulation 
visible. Pigment deposits scattered in the periphery. Remains of punctata albescens 
present in inferior and nasal portions of left eye. Pigment has increased considerably 
during the last twelve months. 

Patient was first seen in August 1935; she then presented a typical appearance 
of retinitis punctata albescens. Her general health is good. 

No history of consanguinity between parents. Other members of the family 
show no abnormalities. 


Retinitis Pigmentosa (by permission of Mr. L. H. Savry). 


A. L., female aged 8. Complains of night blindness. 

R.V. $; L.V. §. 

Fields: Right and left fields constricted to 10°. 

Fundi: Retinal arteries very much narrowed. Choroidal circulation visible. 
Fine pigment granules and large pigmented areas seen in both eyes. 

Patient was first seen in February 1935; she then showed white shining bodies 
in the peripheral portions of the fundi, and a very much smalier amount of pigment. 

General health good. Wassermann reaction negative. 

No abnormalities in other members of the family. 
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Retinitis Pigmentosa (by permission of Mr. ARTHUR D. GRIFFITH). 


J. T., male aged 39. Complains of night blindness. 

R.V. 3s; L.V. &. Right and left fields constricted to 5°. 

Fundi: Edges of the discs indistinct. Peripapillary choroidal sclerosis. Pig- 
mented corpuscles scattered in the periphery of both fundi. 

General health good. Wassermann reaction negative. 

No history of consanguinity between parents. One brother, who died at the 
age of 54, had had night blindness from childhood. 


An old Case of Neuro-retinitis (probably Syphilitic) and closely 
simulating Retinitis Pigmentosa.— (Shown for L. H. Savin, F.R.C.S. by 
J. Minton, F.R.C.S.) 


E. G. W., male aged 26. 

Eyes defective since measles at age of 7. Fundi show appearances of old 
neuro-retinitis. Many vessels converging to the discs are so fibrosed that they are 
like white cords. Periphery of fundus shows extensive pigmentary degeneration. 
Visual fields greatly contracted. No complaint of night blindness. Right eye shows 
gross lateral nystagmus, slow component to left, and quick component to right. 
Left eye shows lateral nystagmus of small amplitude. Patient has frontal bosses 
and nodular tibiz. Wassermann reaction in course of test but stated to be formerly 
negative. Both cornee show superficial nebule. Vision (R. and L.) is 3°; in each 
eye with correction. A sister died of meningitis in 1919. 

The case is shown by courtesy of Dr. J. Wiseman. 


Discussion.—Mr. J. MINTON: The four cases of retinitis pigmentosa demonstrate that 
pigmentary changes are only of secondary importance in the clinical picture of retinitis 
pigmentosa. Advanced neuro-epithelial degeneration with marked loss of fields may exist 
with very little pigmentary disturbance. Nettleship looked upon cases of retinitis pigmentosa 
sine pigmento, as early cases which eventually developed more pigmentary disturbance, but 
in the light of Treacher Collins's views that retinitis pigmentosa is due to a neuro-epithelial 
degeneration of the retina, one may regard these cases with little pigment as advanced ones 
and not departing from normal clinical pictures. Verhoefi’s report, in 1931, on a histological 
examination of a case of retinitis pigmentosa adds great weight to the evidence in favour of 
the abiotrophy theory so brilliantly put forward by Treacher Collins in 1919. Verhoeff’s case 
showed no changes in the chorio-capillaris but showed extensive degeneration of the layer of 
rods and cones, and a great proliferation of the neuroglial connective tissue. The retinal 
arteries also showed no endarteritis ; the narrowing of the lumen was due to compression by 
an increased amount of connective-tissue in the outer coats of the vessels. Recent work by 
Zondek and others may throw some more light on the etiology of retinitis pigmentosa. 
Zondek is of opinion that all cases of retinitis pigmentosa show, on careful investigation, 
some pituitary disturbance. The hope of useful treatment may lie in this new direction. 


Two Cases of Peripapillary Choroidal Sclerosis: a Familial Group. — 
ARNOLD Sorsby, M.D., F.R.C.S. 


(I) Edith C., aged 58. (II) Gertrude C., aged 59. 
Extensive peripapillary choroidal sclerosis involving central areas. 


Discussion.—Mr. ARNOLD SORSBY said that these cases were interesting as completing the 
varieties of choroidal sclerosis showing a familial incidence. Last year he showed familial 
cases of generalized choroidal sclerosis and also of the so-called central senile areolar atrophy. 
One of the two sisters with peripapillary choroidal sclerosis involving the macula had 
been seen ten years before, at a time when sclerosis could not be diagnosed, and at that 
time the condition was thought to be central choroiditis. The family history of these sisters 
was interesting. The father had died, aged 49, from “fatty heart’, the mother, aged 64, 
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from “consumption”. Of the four children the patients were the youngest. An elder 
sister had died, aged 46, of “cerebral hemorrhage’’; a brother had died, aged 41, from 
“consumption”. Visual disturbances had begun in the younger of the two patients fourteen 
years ago, in the older ten years ago. There was no consanguinity between the parents. 

Mr. FREDERICK RIDLEY said he had seen three members of one family very similar to 
Mr. Sorsby’s patients. In that family inheritance was dominant. There were five affected 
people in the family, and he had three of them as patients. 


By S. R. GERSTMAN, F.R.C:S. 

Oxycephaly showing Apert’s Syndrome (by permission of Mr. SAVIN, 
F.R.C.S.). 

K.C., male aged 7. Patient has: (1) Broad and square-shaped skull ; (2) bilateral 
ptosis; (3) ankyloblepharon; (4) syndactyly—second and third and fourth and fifth 
toes are webbed. 

There is no consanguinity of parents but the familial relationship of the syndrome 
is shown by the syndactyly of the second and third toes of both feet of a female 
cousin of the patient’s father. 


Vision good (R. §, L. $). No optic atrophy. Patient is exceptionally bright. 
X-ray examination.—Skull shows only an increase in breadth; feet show no 


bony changes. 
Incidentally the boy was admitted to the Royal Eye Hospital for right sac 
excision. 


Two Cases of Oxycephaly showing Crouzon’s Syndrome. 
(I) (By permission of Mr. SAVIN). 


P. H., male aged 12. Patient has: (1) Oxycephaly and prognathism ; (2) high 
arched palate; (3) exophthalmos; (4) coloboma of irides; (5) optic atrophy. 

Vision (without glasses) 25, #5; (with glasses) 7s, ss. Myopic right and left 
minus 4°5 D. sph. 

No consanguinity of parents or familial relationship. Rather dull for his years. 

X-ray examination.—Some turricephaly is seen; the maxille are ill-developed ; 
by contrast there is prognathism. 

(II) (By permission of Miss J. M. DoLuar). 

C. W., female aged 10. Patient has: (1) Broad skull, with some turricephaly 
and prognathism ; (2) high arched palate; (3) slight exophthalmos. 

There is no consanguinity of parents or familial relationship. Vision doubtful, 
as mentality is impaired (R. ? a5; L. ? as). No optic atrophy. 

X-ray examination.—Some lateral bossing of the skull, with suggestion of 
turricephaly. The maxille are ill-developed and by contrast there is prognathism. 

There is some question as to whether this case is one of Crouzon’s syndrome, 
or whether the patient is a Mongol. I think the depressed maxillw, high-arched 
palate, and prognathism place it in the Crouzon class. 


Ophthalmoplegic Migraine (By permission of Mr. ARNOLD SorRsBy). 

E. G., female aged 48. 

History—From the age of 14 patient has had recurring attacks of migraine. 
With the first attack, the right eye diverged, and it has never returned to its normal 
position. In April 1935 the patient had a very severe attack and attended hospital 
with right complete third-nerve palsy. She now has some weakness of muscles of 
the third nerve. The ptosis has completely disappeared. 

R.V., with correction, 3s. L.V., with correction, ¢. 
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Three Cases of the Laurence-Moon-Bied! Syndrome.—HaARoLp AVERY, 
M.D., M.R.C.P., and ARNOLD SorsBy, M.D., F.R.C.S. 

(i) Simon G., aged 16. 

Parents first cousins. Five children—all sons. Second and fifth affected: the 
second died last year of pneumonia, aged 23. Photograph shown. Patient is fifth. 
Patient shows the complete syndrome: (1) Obesity; (2) hypogenitalism ; (3) poly- 
dactyly ; (4) pigmentary degeneration of fundi; (5) mental deficiency; (6) recessive 
character of the affection. 


(ii) Samuel M., aged 19. 
(iii) Sarah M., aged 17. 


Parents first cousins. Nine children (eight daughters and one son). Two mis- 
carriages ; eldest died aged three weeks (premature birth). Patients are the youngest 
members of the family ; other members said to be normal. 

Patients attended school for mentally deficients. Vision poor. Rapid nystagmus, 
No definite retinitis pigmentosa. ? macular lesions. Sarah is stoutish, and has six 
fingers on the right hand. 

Comment.—lIn the cases (ii) and (iii) the patients are brother and sister and, like 
the patient in the first case, have parents who are first cousins. The girl's case is the 
more typical. We saw the boy first; his seemed to be a case of this syndrome, but 
not quite typical. He was very obese until four years ago; the patient in a case 
previously shown, described by one of us (A. S.) as being thin has subsequently 
become typically obese. This boy has no skeletal defects apart from a scoliosis, 
though both hands show a small excrescence resembling an abortive sixth finger. 
The girl is obese and has a typical skeletal defect in the form of six fingers on the 
right hand. The two, taken together, give a complete picture of the syndrome. 


Mr. R. C. DAVENPORT said that the youth in the second case had been under his care as 
an out-patient when much younger. He was then very obese, and it was surprising now to 
see him so lean. Fundus examination had always been very difficult owing to nystagmus 
but changes similar to those now seen were present eight or ten years ago. 


? Cerebro-macular Degeneration.—E. M. KENNEDY, M.B. (by permission 
of Mr. ARNOLD SorsBy). 


C. S., male aged 14. 

History.—Has had fits at intervals of several months, usually coming on when 
he was in bed and lasting a few seconds. First attack two years ago. The last 
attack in July 1936, was of the Jacksonian epileptic type. Following the extraction 
of a tooth he had three fits accompanied by pain and twitching of the left leg. He 
was then confined to bed for a week with headache and vomiting, accompanied by 
diminution in vision of both eyes. Attended Royal Eye Hospital 5.11.36. 

— =—10 BD. ap. 

BN. ee with To 65 p. oy. — 100". 
—1°9 2. op. 
+1:0 pD. cyl. 10°. 

Pupils reacted rather sluggishly. Right fundus: Macular dystrophy ; left 
fundus: Macular haze. Fields of vision: No definite abnormalities. 

Neurological examination (not yet completed): No evidence of abnormality. 
Mentality : Intelligent. Blood: Wassermann reaction negative. 

The boy’s physique, under-developed for his age, suggested a pituitary dystrophy. 

X-ray examination of the sella turcica showed no abnormality. 

Family history.— Nothing relevant. No consanguinity. 
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Three Cases of Corneal Dystrophy.—E. J. SomERsET, M.B., D.O.M.S. 


(introduced by Mr. ARNOLD SORSBY). 





(i) Familial Corneal Dystrophy with Recurrent Erosion. 

W. A. W., male aged 8 years. 

History.—Since the age of 16 months patient has had twenty-three 
spontaneous attacks of corneal erosion, somewhat more often in the left than in the 
right eye. These have been charaeterized by superficial loss of corneal epithelium 
over an area of 6 or 7 mm. in diameter. There has been very little injection at the 
time of erosion, and the area has healed over in a few weeks. 

On examination R.V. os; L.V. as. There are a few small dot-like opacities 
situated in Bowman’s membrane in both eyes. These are interesting, as the patient 
is a member of a family showing a mixed type of corneal dystrophy. 


(ii) and (iii) A Mixed Type of Corneal Dystrophy in a Sister and Brother. 

(ii) R. W., female aged 27. R.V., with glasses, 3%. L.V., with glasses, 3s. 

There is a history of sore eyes when aged 10 years, but the eyes have shown no 
symptoms since then. 

On examination Both cornez show multiple opacities which reach to the 
margin but are more dense in the central area. For the most part they are small 
round nodules similar to Groenouw’s nodular keratitis, but there are some linea striz 
and a few ring-shaped opacities near the periphery. All the opacities are situated 
in Bowman's membrane and the anterior third of the substantia propria. The 
remaining areas of the cornea and the endothelium are normal. 


(iii) W. D. W., male aged 29. Father of the boy in Case i. 

History.— Right and left conjunctivitis, with punctate staining in December 1934, 
has been his only experience of eye trouble. 

On examination.—R.V., with glasses, ;5. L.V., with glasses, 3°s. The condition 
in this case approaches more nearly to the lattice-shaped familial keratitis as the 
corneal opacities are mainly of the linear type. There are, however, nodular 
opacities as well. They are all situated in Descemet’s membrane and the anterior 
third of the cornea. They are found in the marginal region but are denser in the 
more central areas. 


Discussion—Mr. E. J. SOMERSET: The father of the last two patients shows a very 
dense corneal scarring in his remaining eye. The other eye was lost following the occurrence 
of a hypopyon ulcer. In most of the attacks of recurrent erosion in Case i there was very 
little injection ; the erosion occurred spontaneously and usually over a large area; sometimes 
half the cornea has been denuded of its epithelium, and then within two or three weeks the 
area has healed. 

The condition seems to be growing worse in the later generations. The grandfather was in 
the Army, and was a crack shot; he was also in the Police Force. Therefore it is probable 
that the scarring came on late in life. He is now 69. Those in the next generation have 
fairly dense opacities, which apparently showed themselves at the age of 10 or 11 years. 
They complain of practically no eye trouble, and only on one occasion have they come to 
hospital because their eyes worried them. The boy began with eye trouble at the age of 
14 years, and he has attended hospital twenty-three times in six years. It is difficult to 
say what the relationship is between the recurrent erosion and the corneal dystrophy ; 
possibly the two conditions are separate. 

In the literature, however, I have discovered a report of one other similar case of 
recurrent erosions in a girl, who is 3 or 4 years old, but who has no opacities ; she is, however, 
a member of a family showing Groenouw’s nodular keratitis in three generations. 


Mr. SAVIN said he had, as patients, a family of four brothers all of whom had recurrent 
erosions, and in all the conditions had begun about the age of 6. No others of the family 
were affected. Occasionally he saw one of the brothers in an acute stage, with staining of 
spots on the cornea. They cleared up on simple treatment. 
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CASES shown by L. H. SAvIn, M.D., M.S., F.R.C.S. 
Stargardt’s Disease. 


B. L., female aged 15, showing typical pigmentary macular degeneration without 
other abnormal signs. The other members of the family are healthy, and there is 
no consanguinity. In 1932 vision was 7's. Central vision is now lost. I have to 
acknowledge the kindness of Sir Stewart Duke-Elder, who first elucidated the case, 
when pigmentary changes were far from obvious. 


Two Cases of Familial Distichiasis. 


R. B., male aged 3 years, his sister, S. B., aged 2 years, and a maternal aunt, 
have suffered from distichiasis. The children’s elder sister, their mother and 
father, and two other maternal aunts are all normal. 

R. B. was greatly troubled by pain and photophobia, so last September the 
posterior rows of lashes were excised and raw areas on each lid were filled by 
mucous membrane grafts from the lip. The photophobia is now relieved. 


Birth Rupture of Descemet’s Membrane of Left Cornea. 


A. M., male aged 24 years. Instrumental delivery. The sear is now much less 
marked than formerly, particularly in the posterior layers of the substantia propria 
of the left cornea. There is a linear indentation of the left frontal bone, now also 
much less visible than formerly. 


Revolver-shot through both Orbits. 


Mrs. F., aged 28 on 22.8.36, accidentally discharged a revolver into the right 
temporal region. The bullet emerged through the left eyebrow. When first seen 
the patient was conscious but could not see. The entry wound was blackened. 
Both eyes were proptosed and both vitreous chambers full of hemorrhage. 
Radiography showed multiple fragments of bullet in the ethmoid. The vitreous 
hemorrhages are now clearing, leaving the right eye blind and with massive retinitis 
proliferans. It is difficult to say whether the right optic nerve was severed. The 
left fundus shows gross retinitis proliferans, but bas recovered a little vision. There 
is limitation of upward movement in the left eye. Callus from the injury to the 
right zygoma is involving the right temporal muscle limiting the opening of the 
mouth. 


Macular Degeneration in a Patient aged 24.— FREDERICK RIDLEY, 
F.R.C.S. 

W., male aged 24. 

This is a simple case of pure macular degeneration beginning in the early 
twenties and not as yet affecting vision, although showing definite ophthalmic 
changes. 

The appearances were strongly suggestive of the condition known as “ hole at 
the macula” but vision was § each eye with glasses. Dr. Plummer of Liverpool 
had just informed him that the mother has a similar condition, with 75 vision at 
52 years of age. It was probably a dominant lesion, with slow progress. 


Mr. ARNOLD SoRSBY said that cases of macular dystrophy were recessive; if the present 
case was dominant it would be the first of that type. 
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CASES SHOWN AT THE HOSPITAL FOR EPILEPSY AND PARALYSIS, 
MAIDA VALE, W.9, DECEMBER 17, 1936 


Megalencephaly.—W. RussELL Brain, D.M. 

K. P., male aged 15 months, a normal full-term infant. Mother a primipara 
aged 25; pregnancy and labour uneventful. 

After birth a hole was noticed in the child’s palate, and his right middle finger 
was seen to be abnormal. At the age of four months a left scrotal hernia developed ; 
prominent veins between the eyes were noticed. Shortly afterwards his head was 
seen to be bigger than normal. 

On examination.—A healthy, intelligent child, trying to walk and talk. Skull 
large, box-shaped, with large patent anterior fontanelle. Mensuration: Maximum 
circumference 49 cm. Inion—nasion 31 cm. Maximum transparietal distance 
13 em. No bulging of fontanelle. Prominent veins at nasion. Large left scrotal 
hernia ; foramen cecum in palate. Right middle finger flexed on to the palm, 
otherwise a perfectly normal child. 

Skiagram of skull showed some hammer marking, with patent anterior 
fontanelle. Little evidence of widening of the sutures. The coronal sutures could 
not be seen. Ventriculography, 17.11.36: Great difficulty was experienced in finding 
the ventricles, which appeared to be small. Encephalography, 23.11.36: Showed 
normal ventricles and normal cortical markings. 

Cerebrospinal fluid: Protein 10 mgm. %. No cells seen. Lange 0”. 

Wassermann reaction negative in cerebrospinal fluid and blood. 

At first I thought he had hydrocephalus, but encephalography showed normal 
ventricles. I thought of oxycephaly, but the head is large in all diameters. In his 
Presidential Address to this Section Dr. Kinnier Wilson showed a photograph of a 
child with megalencephaly, and the general appearance was much like that in this 
case. 

Dr. R. M. STEWART said that the condition had been well described by Fletcher Beach, 
who had shown that in megalencephaly the point of maximum width was at a level lower than 
that in hydrocephalus, the point of maximum width in the latter being above the superciliary 
margin. The enlargement in the present case was limited to the frontal region, and in a case 
of megalencephaly one would have expected a more uniform enlargement. This case recalled 
the condition seen in old people with Paget’s disease who had enlargement of the head with 
undue frontal prominence. Digital markings were often associated with other abnormalities 
of the cranium, and the origin of those marks was rather obscure. Another point against a 
diagnosis of megalencephaly was that the child was both healthy and intelligent, whereas in all 
the cases of megalencephaly hitherto published there was intellectual retardation. 

Dr. Russell Brain was in a strong position, however, with regard to his diagnosis, because 
the ventricles seemed to be too small and at an undue distance from the surface of the 
brain. 


? Basal Tumour.—WILFRED Harris, M.D. 

E. H., female aged 47. Complains of severe pain in the right side of the face 
for a year. 

History.—A year ago there was a sudden onset of a flame-like pain across the 
right ear, lasting for a few minutes. There were periodic slight recurrences after 
this. Nine months ago there was sudden severe shooting pain on the right side of 
the face. It lasted intermittently for an hour. The pain occurred in the right arm 
and hand also. It has recurred ever since, several times each day, and is of a 
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stinging character. The patient is never more than two or three hours free from pain. 
It is not brought on by eating or talking, but it usually occurs before meals and 
invariably involves the right side of the face above the angle of the mouth. It also 
involves the right upper limb down to the tips of the fingers, and occasionally the 
right leg. Ten weeks ago the right antrum was drained, without relief of pain. 
Four weeks ago the inner two-thirds of the right Gasserian ganglion was injected 
with alcohol, with resulting complete anesthesia of the first and second divisions of 
the right fifth nerve. This was done in case the pain was really a migrainous 
neuralgia, but it has been worse since the injection. No other symptoms, except that 
she has been a little unsteady in walking. Nothing relevant in past health, or in 
family history. 

On examination.—The patient is obviously suffering severe pain. Pupils equal, 
central and circular, reacting briskly to light and to accommodation. Optic discs and 
visual fields and acuity normal. There is limitation of conjugate deviation of the 
eyes to the right, with coarse nystagmus of the right eye. Slight rapid nystagmus 
of both eyes when looking to the left, and on looking upwards. No ptosis. 
Moderately dense anesthesia of the first and second divisions only of the right fifth 
nerve, with absence of contraction of the right masseter and temporal muscles. The 
right fifth nerve was functionally normal before the injection. 

Slight weakness of the right corner of the mouth. Taste normal. Hearing 
normal and equal. No other cranial nerve abnormality. Motor: No abnormality. 
Reflexes: Right abdominal reflexes absent. Left sluggish. Right knee and ankle 
jerk brisker than left. Plantars equivocal. Sensation: Normal throughout on the 
limbs and trunk. Gait: There is slight unsteadiness on walking, with a tendency 
to fall to the left. Other systems are quite normal. Blood-pressure 130/80. 
Cerebrospinal fluid: Clear and colourless, pressure 90 mm., rising normally on 
jugular compression. Protein 10 mgm.%. Nocells seen. Lange 0'®. Wassermann 
reaction negative in cerebrospinal fluid and blood. 

I am showing this case partly in order to make a confession, as it is always 
instructive to bring forward mistakes as well as successes. The patient was sent to 
me because of a complaint of paroxysms of pain in the face, lasting two or three 
hours, and thought to be trigeminal tic. My operation on the Gasserian ganglion 
made no difference to the pain, which I had thought might be migrainous. She is now 
developing signs of intracranial mischief, either a posterior basal or an intramedullary 
pontine tumour. There is no rise of intracranial pressure, and no papilleedema. 
Mentally she is quite bright. 

Dr. J. St.C. ELKINGTON said that he had examined this patient, and agreed with the 
suggestion that there was a pontine lesion. There was tremor in the left hand, and the 
patient said that when she was 10 years old she had sudden weakness down the left side of 
the body, which was sufficiently troublesome to cause merriment to the other school- 
children. This had lasted a year, and had affected both the left arm and the left leg. The 
case might, therefore, be one of atypical disseminated sclerosis with paroxysms of pain. 


Fifth-Nerve Neuritis following Trauma.—S. Nevin, M.D. 


F. W., female aged 35. 

Patient complained of numbness of the right lower lip, extending to the cheek, 
for the past year, following extraction of a tooth from the right lower jaw. For two 
weeks after the extraction she had neuralgic pain in the right lower jaw, which was 
followed by the numbness. 

On examination.—There is impairment of superficial sensation on the right lower 
lip extending upwards on to the right side of the face and the right temple; there 
is also impairment of sensation on the right side of the tongue anteriorly. The 
sensory loss is more extensive than could result from a lesion of the inferior dental 
nerve at the tooth extraction. 
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Dr. WILFRED HARRIS said that the spreading of the anesthesia into the tongue, as well 
as into the territory of the inferior dental nerve, made him think that there might have been 
some ascending neuritis in the third division of the fifth nerve. The tooth which had been 


extracted was one of the premolars; it was common after extraction of a second or third 
molar to get a tearing of the dental nerve, but that was not so here. The numbness coming 
on after the pain fitted in with his suggestion. Whether there was likely to be general tic at 


a later stage he did not know, but probably not. 


Tonic Spasm of Arm: ? Effect of Encephalitis.—A. Fermine, M.D., and 
A. DICKSON WRIGHT, F.R.C.S. 


M. W., female aged 46, housewife. Complains of stiffness of the left hand. 

Family history.—Nothing relevant. 

Past illnesses.—Well-compensated auricular fibrillation due to mitral stenosis 
with aortic regurgitation of many years’ standing. Nothing else of note. 

June 1934: Sudden sickness and vomiting with some weakness of left side of 
face. 

October 1934 : Left fingers became stiff ; walking on left toes. 

March 1935: Left hand suddenly shot out with extreme flexion of fingers and 
extension of wrist. Great pain was experienced in the left hand and forearm. The 
arm and fingers have been fixed in an “ athetoid posture” since. There has been 
drawing up of the left side of the mouth and stiffness of the left leg. 

On examination.—Cranial: Left side of mouth drawn up, movement less than 
right. Weakness of left trapezius, tongue deviates to left. Otherwise normal. 
Motor: Left arm adducted, flexed at elbow, extended at wrist. Little finger 
extremely abducted and flexed., Ring finger extended at metacarpo-phalangeal joint. 
Flexor inter-phalangeal joints. Middle finger extended. Index finger hyper- 
extended at metacarpo-phalangeal joint, flexed at terminal inter-phalangeal joint. 
Thumb flexed at metacarpo-phalangeal joint, extended at inter-phalangeal joint. 

Active movements : Impossible at shoulder, elbow and fingers. 30° of flexion at 
elbow, slight weakness and spasticity of left leg, which drags in walking. Arm- 
jerks absent on the left side. Left ankle-jerk absent. Left plantar extensor. 

Sensation: Normal. Cardiovascular system: Chronic endocarditis with auricular 
fibrillation and cardiac hypertrophy. Blood: Wassermann reaction negative. 

12.11.36. Operation (Mr. Dickson Wright). Section of left external anterior 
thoracic, muscular branches of left musculo-cutaneous, and muscular branches to 
the forearm of the musculo-spinal nerves, after recognition by stimulation. 

Relief of pain followed the operation. but spasms of different muscles are now 
occurring, with fresh pain. 

We had great difficulty in getting an accurate account of the symptoms. There 
was some trouble in 1934, but we do not know its nature, but in October of that 
year the fingers of the left hand began to get stiff, and afterwards there were 
spasmodic movements of the left arm and hand. When she came under my 
observation, the arm—the appearance of which has been modified by the operation 
in November—tended to be in a condition of tonic spasm, strongly adducted to the 
side, and the fingers in a posture suggesting that one had arrested a moving picture 
of a patient in a state of athetotic movement. There were also other slight 
manifestations in other parts of the body. The patient trips a little on the left leg, 
and there is slight talipes equinus of the left foot. On one occasion the left plantar 
was extensor, but that is not a constant finding now. When we first saw her we 
wondered whether the condition was purely hysterical, or whether, as I inclined 
to think, an organic lesion was present in the basal ganglia, producing a very 
striking tonic form of spasm. Since the operation the condition has been somewhat 
relieved. 
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I think the patient has had some encephalitis, but it has been suggested 
that since she has auricular fibrillation and mitral stenosis, with aortic regurgitation, 
the cerebral lesion might have been embolic. 


Dr. ELKINGTON said he thought the condition was organic, though he had never seen 
anything like it before. In association with such a severe heart lesion it was probably of 
vascular origin. 


Retrobulbar Neuritis. ? Devic’s Disease.—DENIS WILLIAMs, M.D. 

E. W., female aged 66. 

20.11.36 : Admitted to the Maida Vale Hospital under Dr. J. St.C. Elkington, 
complaining of complete bilateral blindness, of four weeks’ duration. 

History.—Ten months ago “ acute rheumatism”’ of the large joints. The pain 
was completely relieved by medicine but the joints have remained rather stiff. 

Eight weeks ago she found one morning that she could not see with her right 
eye. The sight recovered slowly and she could see gross movements after four 
weeks. 

Four weeks ago very sudden loss of sight in both eyes. She has had absolute 
blindness since. No pain, no headaches; no other symptoms of any kind. 

Past illnesses.—None. Her health has always been good. 

Family history.—Two brothers and three sisters are alive and well. No family 
history of blindness or nervous disease. 

Examination.—With the onset of the blindness, on both occasions, there was 
blurring of the affected disc margins and hyperemia of the disc. There were no 
other abnormal signs. Mentally she is normal but rather euphoric. No light 
appreciation in either eye. Discs show marked and equal optic atrophy. Pupils 
fixed to light. Right arm-jerks slightly brisker than left, otherwise nothing abnormal 
in the central nervous system. 

Cardiovascular system : Vessels healthy. Heart normal. Blood-pressure 130/85. 
Skin atrophic and dry. Other systems: Limitation of movement of the large joints, 
due to peri-arthritis; otherwise normal. Urine normal. Cerebrospinal fluid: 
Normal hydrodynamics and chemistry. Wassermann reaction negative in blood 
and cerebrospinal fluid. Skiagram of skull normal. 

Blood-count: R.B.C. 5,500,000 (mean diameter 7:17); C.I. 0:75; Hb. 82%; 
W.B.C. 8,800. 

Gastric analysis: Normal free and combined hydrochloric acid. 

I suggest that the cause is not cardiovascular disease; there have been no 
embolic signs, nor is there any evidence of cardiovascular degeneration. Mentally 
the patient is rather childish, but, except that the right arm-jerks are a trifle brisk, 
there is no apparent neurological abnormality. There is nothing in the past history 
to suggest disseminated sclerosis. The case may be one of neuromyelitis optica. 


Dr. RUSSELL BRAIN said that during the last few years, mainly at the Royal London 
Ophthalmic Hospital, he had seen 25 or 30 cases of acute bilateral retrobulbar neuritis. 
He did not know whether it was of value to discuss the relation between these cases and 
cases of disseminated sclerosis, because in neither was the cause known. But on the whole 
these could be differentiated from disseminated sclerosis cases. The age was different ; 
some of his patients were under 10 years, and others were between 60 and 70. He had 
thought that one might take as a criterion the fact that relapse did not oceur—but he had 
seen a case in which there was a relapse ten years afterwards. One patient, a woman aged 
57, had had recent failure of vision and primary optic atrophy. She was carefully investi- 
gated for all the causes of optic atrophy, but with a negative result. Then she said that, 
when eight years old, she had been blind in both eyes and was in Queen Square Hospital 
in 1887. She was then admitted to hospital with bilateral papillitis and got well. So she 
had what appeared to be a relapse forty-nine years later. The condition in these cases 
was more like Devic’s disease than disseminated sclerosis. 
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Serous Meningitis, Secondary to Tonsillitis —DovuGLas MCALPINE, M.D. 

E. L., female aged 14, admitted to Middlesex Hospital on December 15, 1934. 

The patient had been in normal health until July 1934, when she developed a 
sore throat accompanied by a rash on the face, arms, and legs. These symptoms 
gradually cleared up, but two weeks later they returned, and during part of this time 
she complained of a stiff neck, and the head was slightly drawn over to the right. 
Towards the end of September, her mother noticed that she was holding her book 
close to the eyes when reading. At the end of November she had a severe “ cold” 
in the head. This was followed by a return of the stiff neck, now accompanied by 
headache. On December 1, she complained of double vision on looking to the left. 
There was no vomiting. 14.12.34: Ophthalmological examination (Mr. Maurice 
Whiting).—Vision: R. 3%; L. ss. Bilateral papillceedema. Visual fields showed an 
atypical right homonymous hemianopia. Admitted to hospital next day. 

On examination.—Temperature 98-0°; pulse 100; respiration 20. Weight, 
12 st. 2 lb. The face was rounded; there was a considerable generalized increase 
of fat ; secondary sexual characteristics normally developed. Patient complained of 
frontal headache. Cerebration seemed slow, but she did not appear ill. The pupils 
were under the effect of atropine. There were approximately six diopters of 
papilledema with exudate in both macular regions. Complete paresis of left 
external rectus. No facial weakness, no deafness; remaining cranial nerves normal. 
Sub-occipital tenderness not found. Tone, power, reflexes and co-ordination normal 
in upper and lower limbs; gait normal. Heart sounds normal. Blood-pressure 
116/60. No aural or nasal discharge. Tonsils enlarged and infected. No polyuria. 
Lumbar puncture showed cerebrospinal fluid pressure of over 300, 3 cells per c.mm. ; 
protein 0-025% : Lange curve normal ; Wassermann reaction negative. The headache 
disappeared after this lumbar puncture. Patient was transferred to the Hospital 
for Epilepsy and Paralysis for further observation. 

93.12.34: Patient had remained free from headache. A diagnosis of seruus 
meningitis was made. Five lumbar punctures were performed during the next three 
weeks. Vision began to improve and the papilledema slowly subsided. Diplopia 
disappeared at the beginning of January 1935. Visual fields were at first generally 
constricted, left more than right, with a tendency, however, to flattening both above 
and below. Subsequently they became fuller. 

2.1.35: Mr. T. C. Summers noted a binasal defect in the lower quadrants, with 
a 2/2,000 object. 

16.1.35: Two diopters of papilledema. Vision ;°s both eyes. Signs of early 
post-neuritic atrophy. 

3.2.35: Discs now flat. Vision $ (partial) both eyes. 

7.2.35: Cerebrospinal fluid pressure 145 mm. of water. 

The patient has remained well since then. There is a moderate degree of post- 
neuritic atrophy, but the vision in November 1936 was § both eyes. There is no 
polyuria. Menstruation is normal. The adiposity is partially controlled by small 
doses of thyroid, and the weight is usually in the neighbourhood of 12 st. 


Tumour of the Left Cerebellar Lobe (compare with previous Case).— 
DouGLas MCALPINE, M.D., F.R.C.P. 

R. H., male aged 17. Admitted to Middlesex Hospital October 29, 1936. 

The patient gave a history of headache beginning in January 1936. At first it 
was intermittent. It was felt as a sharp pain over the left eye, radiating to the 
left side of the head. This pain would last an hour or so, and was aggravated by 
movement. On May 20 there was a sudden onset of severe pain at the back of the 
neck. Three days later he saw double on looking to the right; the diplopia has 
persisted. On June 10 he vomited, and again on several occasions during the next 
three weeks. He was admitted to Peterborough Hospital on July 24. Beyond 
double papilledema no abnormal signs were found in the central nervous system. 
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A lumbar puncture soon after admission caused the headache to disappear, except for 
a jarring pain on moving the head from side to side. The patient vomited on several 
occasions after the lumbar puncture. About the beginning of September he noticed 
slight failure of vision, which slowly increased. No history of deafness, giddiness, 
or unsteadiness in walking could be elicited. 

On admission to Middlesex Hospital he complained of slight pain above the left 
eye, and pain at the back of the neck if he jerked his head backwards or forwards. 
Mentally alert. Pupils dilated and equal ; left reacted somewhat sluggishly to light. 
Slight weakness of left external rectus. Lateral nystagmus present, the slower 
movement being to the right. Approximately six diopters of papilledema with a 
recent hemorrhage above left disc. Vision: R. 7s; L. s%. Visual fields full. 
Corneal reflexes brisk. Sensation normal on both sides of face. Very slight weakness 
of lower part of left face. A watch was heard at 8 ft. from the right ear and 5 ft. 
from the left ear. Bone and air conduction seemed both slightly diminished on left 
side. Remaining cranial nerves normal. No sub-occipital tenderness. Repeated 
examinations by different observers failed to demonstrate any alteration in tone, 
power, reflexes or sensation in the upper and lower limbs. Co-ordination was 
normal on both sides, as was the gait. A mid-line cerebellar tumour seemed the 
likeliest diagnosis. 

Mr. P. B. Ascroft operated on November 7, and disclosed a highly vascular 
tumour of the left lobe of the cerebellum. No attempt was made to remove it. 
The patient made a smooth recovery. The vision has improved, and the papilladema 
is subsiding. Deep X-ray treatment was started at the end of November. 

These two cases illustrate the difficulties that may arise in distinguishing 
between serous meningitis and a tumour situated in the posterior fossa. In the 
second case the headache was at first intermittent and was only partially relieved 
by lumbar puncture. Vomiting continued at intervals for several weeks. These 
features, in the absence of cerebellar signs, suggested a tumour rather than serous 
meningitis. In the latter condition, as a rule, the headaches begin abruptly and 
then lessen, perhaps disappearing entirely even though a high-grade papillcedema is 
present. These points, with the absence of signs, except usually an external rectus | 
palsy, should suggest a serous meningitis rather than a tumour. A diagnosis of 
the latter condition is, however, difficult in the absence of a focus, in the ear, 
throat, or sinuses. In doubtful cases ventricular puncture should be carried out, 
and if the symptoms are relieved, lumbar puncture may be performed, without danger 
and repeated, careful note being made of its effect on the diplopia and papilla:dema. 


7 


Discussion.—Dr. N. 8. ALCOCK said that Dr. G. M. Findlay, working at the Wellcome 
Institute, had found a virus in two cases which appeared similar to the first of these two. 
except that they showed cells in the cerebrospinal fluid, and it might be worth while to see 
whether antibodies could be found in the blood in this case. 

Dr. G. S. HALL said that he considered the result in Dr. McAlpine’s first case a happy 
one, as the patient was left with almost full vision. 

He questioned the opinion that the serous meningitis was secondary to tonsillitis ; 
nearly always the site of infection appeared to be para-meningeal. Had the mastoid 
processes been examined by X-rays ? 

Dr. MCALPINE (in reply) said that the ear drums were normal. There had been no 
X-ray examination of the mastoid. Serous meningitis was a condition affecting young 
persons, usually under the age of 20. 


Medulloblastoma of the Fourth Ventricle with Repeated Spinal 
Recurrences.—J. St.C. ELKINGTON, M.D. 

R. H., male apprentice aged 17, attended hospital on September 11, 1935, 
complaining of double vision, deafness, and headache, all of one month’s duration. 

Past health—Good, except that a year previously he had developed mild 
“ sciatica” on the right side and two months previously a similar pain had been 
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felt on the left side. Immediately before the onset of sciatica he had been passed 
as fit for the Air Force. Family history negative. 

Present illness —He noticed quite suddenly when reading that his vision had 
become blurred, and from that time diplopia had been present. Shortly after he 
became completely deaf in the left ear and began to suffer from continual throbbing 
pain in the occipital region. His walking had become unsteady but no other 
symptoms were complained of. 

Condition on examination.—A well-developed youth. Both fundi showed intense 
papilladema with commencing atrophy, especially on the right. Visual acuity: 
R. ¢s; L. §; fields showed slight constriction on both sides; pupils normal; slight 
proptosis and variable weakness of both external recti. Other ocular movements full 
but nystagmus present on deviation to right and left. Fifth nerve function normal. 
Slight weakness on left side of face. Complete loss of function in both divisions of 
left eighth nerve but other cranial nerve functions normal. All limbs hypotonic 
with reduction of tendon reflexes. Slight signs of cerebellar inco-ordination in all 
limbs, more marked on left. No sensory disturbance. Gait showed marked 
cerebellar ataxy. 

A skiagram of the skull showed convolutional atrophy of the vault and absorption 
of the posterior clinoids. 

A cerebellar exploration performed on September 18, 1935, by Mr. R. H. Boggon 
revealed a large, solid tumour presenting posteriorly between the lobes of the 
cerebellum. A small piece was removed for section but no attempt at radical 
removal was made. The section showed the characteristic appearance of a medullo- 
blastoma. 

After operation rapid improvement took place and the patient was treated by a 
course of deep X-ray therapy. In November he attended the out-patient department. 
He had no headache or double vision. The fundi showed subsiding papilledema 
with consecutive atrophy. The other physical signs were as before, but much less 
marked. 

Early in December 1935 he complained of pain at the back of the neck and along 
the spines of the scapule, similar to the pain he had previously called “ sciatica ’”’. 
Within a few weeks he lost the grip in both hands and was again admitted to 
hospital. 

Condition on admission.—Wasting and almost complete loss of power of 
the intrinsic muscles of both hands and flexors of both wrists; marked weakness 
of hand-grip on both sides. In other respects the motor system was normal. 
Cutaneous sensibility was completely lost on inner side of both hands, forearms, 
and arms, and in a band across the chest from the second to the fourth derma- 
tomes. There was a marked loss of sense of position and vibration sense in both 
hands, especially in the fourth and fifth digits. Abdominal reflexes brisk. No 
motor, reflex, or sensory disturbance in legs. Sphincters unaffected. 

A lumbar puncture showed a complete subarachnoid block with a yellow 
spontaneously coagulating fluid containing 2°85% of protein. 

A further course of deep X-ray therapy was given, with the seventh cervical and 
the first dorsal spines as centres. A steady improvement was made throughout 
February, March, and April 1936, and by May 1936 the muscular wasting and 
weakness of the sensory disturbance in the upper limbs had completely disappeared. 

In June 1936 the patient complained of weakness and dragging of the legs. On 
examination: Upper limbs normal ; spastic paraparesis, more marked on the left 
than on the right. Absent abdominal reflexes, accentuated knee and ankle jerks, 
and extensor plantar responses. Slight cutaneous sensory disturbance below eighth 
dorsal segment with considerable loss of postural sensibility in left leg. 

He was again treated with X-ray therapy, centering the sixth and seventh 
dorsal spines, and improvement again took place. 

In September 1936 the condition was much improved, though slight weakness 

FeB—NEUR.2 * 
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was still present in the left leg. The abdominal reflexes had returned, the plantar 
responses were flexor, cutaneous sensory disturbance could no longer be demon- 
strated, but vibration and postural sensibility were still diminished in the left leg. 

In November 1936 he complained of further increase in weakness of the legs 
and the plantar responses were again extensor. 


Tic-like Spasmodic Torticollis, with Occasional Upturning of the 
Eyes.—F. PARKES WEBER, M.D. 

G. T., male aged 31, clerk. The tic-like spasmodic torticollis commenced 
gradually a year ago. During the spasmodic movements (which recur frequently) 
the chin is raised and turned a little to the left. He says that during the last three 
years, when reading or typewriting he has been subject to occasional attacks of 
upturning eyes. At first the attacks lasted about half a minute, but now they last 
as long as ten minutes; they occur once a month on the average, whereas they used 
to be more frequent (once a week). He has some difficulty in preventing these 
attacks from being noticed. Otherwise he seems to enjoy good health. Though the 
oculogyric spasms (and the tic-like torticollis) must almost certainly be of encephalitic 
origin, he only knows that in 1928 he was ill for three weeks with an illness supposed 
to be influenza, during which he slept a great deal. 

Fundi oculi, normal. Wassermann reaction, negative. There seems to me slight 
deficiency of movement in the patient’s face. 

Dr. Parkes Weber added that many years ago he was interested in a well-built 
rather athletic policeman, aged 274 years, who suffered from what he (the patient) 
called a recurrent “ drawing back of the head”’, which made point duty impossible 
for him. This was a severe tic-like spasmodic torticollis, similar to that in the 
present case, only it was more violent and the head was drawn usually directly 
backwards, though sometimes it was also partially rotated to one side. No obvious 
cause was discovered, though a defeat in a boxing match was suggested by a 
psychotherapist as possibly having something to do with it. Dr. Weber saw the 
patient six years later, and found that he then had a more or less constant torticollis 
of moderate degree. He had obtained a relatively easy job, which enabled him to 
live fairly comfortably with his wife and two children. He thought that psycho- 
therapeutic treatment, for which he had been recommended, had been of some use. 
Dr. Weber said he would like to hear to what extent tic-like torticollis conditions 
were likely to be of psychic origin. The latter case might really also have been of 
encephalitic origin. 

Discussion.—Dr. ANTHONY FEILING said that this patient was now under hiscare. There 
were several points of great interest about the case. He would have thought that the history 
established a strong presumption of encephalitis, and there was a history of oculogyric spasms 
which preceded the development of the torticollis movements. He did not think he had seen 
an association of oculogyric spasms with this movement as a sequel of encephalitis, and he 
had not seen those spasms except in patients who had symptoms of the Parkinsonian 
syndrome which he did not think this patient had. 

Dr. ELKINGTON said that nine months ago this patient had attended his out-patient 
department, and he (the speaker) had arrived at the same conclusion as Dr. Parkes Weber. 
He thought the patient had a Parkinsonian facies, and the oculogyric crises branded the case 
as post-encephalitic. 

Dr. O. MAAS asked whether this might not be a case of dystonia musculorum deformans. 
He examined a similar case years ago, and that was the diagnosis. 

Dr. R. M. STEWART said he had had one case of the kind, which had terminated fatally, 
and in that there had been encephalitis. There was a similar history, but latterly the 
retraction of the head had become constant. 


The report of other cases shown at this meeting will be published in the next 
issue of the PROCEEDINGS of the Section. 
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President—C. PAGET LAPAGE, M.D. 


[October 23, 1936, continued 


Three Cases illustrating Surgical Treatment of Bronchiectasis in 
Childhood. — REGINALD Witson, M.D., and JoHN A. CARTER, L.M.S.S.A. 
(introduced by Dr. DoNALD PATERSON). 

(1) Bilateral Lobectomy. 

Barbara S., aged 7 years, has complained of cough ever since an attack of measles 
and pneumonia when aged 2. For three years there has been expectoration of from 
4-5 oz. of foul sputum daily, and attacks of fever. 

On admission to Westminster Hospital (September 20, 1935) the positive 
physical findings were: Clubbing of fingers; dullness to percussion and moist rales 
at both bases posteriorly. Bronchography with lipiodol revealed bilateral basal 
bronchiectasis (fig. 1). Mantoux reaction negative. 

November, 19, 1935 : Left lower lobectomy (Mr. Tudor Edwards). Uneventful 
recovery. 

On readmission: Right lower lobectomy (Mr. Tudor Edwards). 

Present condition.—Afebrile ; gaining weight; slight cough, with 2 drachms of 
sputum daily after postural drainage. 


(II) Total Pneumonectomy. 

Frank B., aged 5 years, had pneumonia in 1933 and again in January 1936. 
Since then he has had persistent cough without sputum. 

On admission (May 1, 1936) the physical signs were: Slight clubbing of fingers ; 
restricted movement of left chest ; dullness to percussion; bronchial breath sounds 
and whispering pectoriloquy over left chest ; heart displaced to left. Bronchography 
with lipiodol showed cylindrical bronchiectasis of left lung, and herniation of 
mediastinum and narrowing of the left main bronchus. Bronchoscopy confirmed 
narrowing. 

June 9, 1936: Left total pneumonectomy (Mr. Tudor Edwards). Considerable 
post-operative pyrexia due to infection of the blood-clot. 


Present condition.—Gaining weight ; no cough. 


Frer.—DIs. tN CHILD. 1 

















Fic. 1.—Barbara S. Lipiodol before first operation. 











Fic. 2.—Barbara S. Lipiodol after right lower lobectomy. 











Fic. 3.—Frank B. Lipiodol before operation. 








Fic. 4.—Frank B. Lipicdol in pleural cavity after pneumonectomy. 
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(III) Left Lower Lobectomy. 


Gerald S., aged 8 years, had whooping-cough in 1933. For two years he had had 
a severe cough with considerable foetid sputum. 


On admission (May 22, 1936) the physical findings were: Very slight clubbing 
of fingers ; bronchial breath sounds and dullness to percussion over left base 
posteriorly ; coarse rales over right chest. Mantoux test strongly positive, 1/1,000. 
Bronchography with lipiodol revealed bilateral basal bronchiectasis, much worse on 
left side. 


July 28, 1936: Left lower lobectomy (Mr. Tudor Edwards). Recovery 
uneventful. 


Present condition.—Gaining weight well ; slight cough ; sputum reduced by 90%. 


Discussion.—Dr. DONALD PATERSON said it was of interest that these children had been 
very little disturbed by the operation of lobectomy. The only one of the three children who had 
made a poor convalescence had very septic tonsils which gave trouble during the convalescent 
period. In future, part of the preparation for this operation would be attention to the 
nasopharynx. Too much stress could not be laid on postural drainage in these cases, and 
every modern hospital should be equipped with one or two Nelson beds. He had been 
disappointed in the child who had undergone the bilateral lobectomy, as a lipiodol examination 
since the operation showed that the lower portion of the left upper lobe, and the right middle 
lobe, showed signs of bronchiectasis. This meant that although the major part of the trouble 
had been removed surgically, sufficient damaged lung remained to make a permanent cure 
unlikely, and her sputum remained at 5 to 10 c.c. per day. More careful lipiodol investiga- 
tion prior to operation would have revealed this fact, and possibly influenced one in urging 
operation. 


Mr. C. PRICE-THOMAS: Recurrence of symptoms can to some extent be avoided by a 
careful pre-operative study of the lipiodol films. The lipiodol examination should be done 
for each lung separately. The whole of the bronchial tree on the side to be examined should 
be filled and antero-posterior and lateral films taken; a careful study of these films will not 
only demonstrate the extent of the bronchiectatic involvement, but it can also be scen if all 
the bronchi are filled. 

It was found during operation in two cases of lower lobectomy that the lingular process 
of the left upper lobe was atelectatic, and the process was consequently removed in each 
case and found to be even more severely affected than the lower lobes themselves; it was 
only after operation that it was noticed that the corresponding bronchus had not been filled 
in either case. Dr. Paterson has raised the question of infected tonsils in these cases, and 
it is of course a sine qua non that-sepsis in the upper air passages should be excluded and 
eliminated if present before operation. It is probable that upper air passage infection is 
responsible for the conversion of a dry into a wet, fetid bronchiectasis. 

Although gas-and-oxygen anesthesia by intratracheal method is the one commonly used, 
spinal anesthesia is finding more favour, even for children, 6 years being the age of the 
youngest patient. The incidence of “ spill-over” infections as a result of operative interference 
is less, and the patient tolerates the procedure very well when it is supplemented by pre- 
operative medication. Scoliosis will occur, especially in cases of pneumonectomy, unless 
care is taken, but the tendency is easily corrected and, with ordinary careful supervision by 
the nursing staff, should not occur. Pre-operative postural drainage on a Nelson bed is a 
great asset and its value cannot be too strongly stressed. It is far more efficient than 
bronchoscopic aspiration. Artificial pneumothorax, as a pre-operative procedure, is not 
absolutely essential, but is a distinct advantage. It decreases the shock of opening the 
chest, and also, by allowing the lung to retract well, makes for greater ease, in that the 
upper lobe does not balloon into the operative field: a certain amount of secretion also is 
expressed. There has not been any complication to date arising from the pre-operative 
pneumothorax. 
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Febrile Anemia of Obscure Origin.—F. DUDLEY Hart, M.B. (introduced 
by Dr. BERNARD SCHLESINGER). 

James C., aged 5 years. Normal birth, uneventful infancy. Breast fed for nine 
months. Quite well and normal until December 1935, when a right mastoiditis 
developed and he was admitted to the Royal Northern Hospital. Right mastoid- 
ectomy performed by Mr. Jory, 29.12.35. He was noticed then to be a rather pale 
child. No investigations were performed. Discharged after a normal recovery, 
24.1.36. 

Since then he has never picked up; failed to gain weight, had measles in March 
and whooping-cough in May. School doctor six weeks ago noted an anemia, but 
considered him fit to continue school. 

16.9.36 : Onset of febrile illness with cough and headache. (Sister had a similar 
illness at the same time.) Failed to recover, became heavy and drowsy. Admitted 
to Royal Northern Hospital under Dr. Schlesinger 30.10.36. 

Family history.—Nothing relevant. Sister, the only other child, recovering from 
febrile illness. One uncle died of ? Addison’s anemia. 

On admission.—Very pale, febrile; cough and headache; rather heavy and 
apathetic. Crepitations at both lung bases, more marked on right. No localized 
tenderness over mastoids. No palpable glands. Spleen not palpable, liver enlarged 
3 to 4 fingerbreadths. Reflexes normal. Left concomitant convergent squint. 
Fundi (Mr. Talbot): “Both dises have blurred edges. Several small scattered 
hemorrhages on disc edge. Retine generally cedematous.”’ 

2.11.36: Lumbar puncture. Cerebrospinal fluid not under pressure. Nothing 
abnormal. Wassermann reaction negative. 

Blood-count: R.B.C. 1,500,000 ; Hb. 25% ; C.1. 0°8; W.B.C. 3,000. Differential : 
Polys. 8%; lymphos. 91%; monos. 1%. No eosinos. or basos. seen. Marked 
anisocytosis and polychromasia. Four normoblasts seen per 200 white cells counted. 

3.11.36: Transfusion of 300 c.c. father’s blood. 

4.11.36: Vastly improved. Playing normally; cheerful; afebrile. Spleen 
enlarged now and easily palpable. 

Blood-count : R.B.C. 2,200,000; Hb. 30%; C.1.0°7; W.B.C. 3,200. Differential : 
Polys. 43% ; lymphos. 55% ; monos. 2%. Six myelos. and one Turck cell per 200 
W.B.C. Slight anisocytosis and polychromasia. Urobilin and urobilinogen in urine 
in pathological amounts. 

7.11.36 : Improvement less marked, but still afebrile. Spleen smaller—only 
just palpable. Blood examination (Dr. Janet Vaughan): R.B.C. 2,300,000; Hb. 
36%; C.1. 0°78; W.B.C. 2,600. Differential: Polys. 25%, lymphos. 74%, large 
monos. 1%, reticulos. 2°4%. Nucleated red cells 1/100. Mean corpuscular volume 
84°7 perc.mm. Platelets scanty in examined film. Slight anisocytosis and poly- 
chromasia. Volume packed cells 20°5%. Van den Bergh reaction: Direct negative, 
indirect 0°15 unit. Fragility only very slightly increased. 

9.11.36: Rather heavy again. Urinary urobilin and urobilinogen decreased, but 
still present in abnormal amounts. Transfusion of 450 c.c. of blood from uncle. 

10.11.36: Better, but much less marked response than before in general 
condition. Spleen not increased. Urinary urobilin and urobilinogen increased less 
than after previous transfusion. 

Blood-count : R.B.C. 3,500,000 ; Hb. 60% ; C.I. 0°85; W.B.C. 4,000. Differential: 
Polys. 51%; lymphos. 48%; monos. 1%. No immature white cells, eosinophils or 
basophils seen. 

16.11.36 : Hb. 60%. Fractional test meal shows achlorhydria. 

18.11.36: R.B.C. 3,600,000; Hb. 60%; C.I. 0°83; platelets 184,000 per c.mm. 
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Coagulation time : 1 min. 55 sees. (Dale and Laidlaw). Bleeding time: 2 mins. 40 secs. 
19.11.36 : No free hydrochloric acid in gastric juice after injection of 0-2 mgm. 
of histamine. 


Postscript (28.1.37).—The latest blood-count is as follows: R.B.C. 3,300,000 ; 
Hb. 55%; C.1.0°8; W.B.C. 85,000. Differential: When 500 lymphocytes, mature 
and immature, had been counted, 15 polymorphonuclears, 5 myelocytes, 2 monocytes, 
and 1 normoblast were seen. 

The spleen is now enlarged to the level of the umbilicus, and the liver four 
finger-breadths below the costal margin. The inguinal and axillary glands are 
enlarged. A skiagram shows enlargement of the mediastinal glands. The lachrymal, 
jugular and sub-maxillary glands are swollen. The left parotid gland has become 
very large and is discharging pus. It is thought that the condition may be a 
lymphatic leukemia. [F. D. H.] 


Malrotation of the Intestines in a Child Aged 9 Months; Cured by 
Operation.—R. H. Donss, M.R.C.P., and KENNETH HERITAGE, M.S., F.R.C.S. 


The patient, a male child aged 9 months, was brought to hospital on account of 
repeated vomiting during the previous few days. The pregnancy and labour had 
been uneventful and the child, healthy at birth, weighed 7 lb. There had been three 
previous healthy children, two of whom had died, one of pneumonia and another of 
measles. 

During the first three days the child had vomited everything given to him but 
the vomiting soon became less and he was fed on the breast for seven months. The 
mother volunteered the statement that she had never been able to give him more 
than 3 oz. at one time and had persisted with three-hourly and even two-and-a-half- 
hourly feeding. When 7 months old he was weaned on to cow’s milk and a general 
diet ; since then he had had frequent “ vomiting attacks "’, in spite of which he had 
progressed well. On August 8, 1936, two days before admission, he suddenly began to 
vomit everything given to him, including even plain water, and became constipated. 
This continued and the bowels were not open up to the day of admission. 

Condition on examination.—The child weighed 14 lb. 10 oz.; he appeared to be 
well nourished but dehydrated. He was irritable, drew up his legs and cried, but 
did not appear to be desperately ill. The temperature was 101° F. There was 
visible gastric peristalsis, accentuated on feeding, when the stomach was very much 
dilated. Vomiting occurred within five minutes of feeding and consisted of the 
entire feed, each time mixed with considerable quantities of bile. On palpation an 
indefinite mass localized in the region of the pylorus could be felt but nothing in the 
nature of a tumour. Medical treatment was carried out by administration of salines 
subcutaneously and intraperitoneally, and by giving frequent small feeds. Vomiting, 
however, occurred at short intervals, each time obviously consisting of the accumula- 
tion of several feeds, and bile was consistently present. The bowel remained 
obstinately closed. X-ray examination following a barium meal showed an 
enormously dilated stomach, a large duodenal cap, and, at the end of seven hours, 
almost complete retention of barium in the stomach. 

On August 14, after a provisional diagnosis of duodenal stenosis, laparotomy was 
performed under local anesthesia through a right upper paramedian incision. The 
stomach and first part of the duodenum were enormously dilated and hypertrophied, 
and the cw#cum and appendix presented in the wound coming from the left side. 
There was also a short free Meckel’s diverticulum. The duodeno-jejunal flexure 
could not be found, and the coils of the upper ileum and jejunum were very much 
collapsed. A tight band was felt crossing the third part of the duodenum (fig. 1) ; 
it consisted of ascending colon, root of mesentery and the superior mesenteric vessels. 
On turning the cecum and colon over to the left, the duodenum could be seen to 
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run down closely adherent to and behind the c#cum and colon, which apparently were 
producing obstruction of the duodenum (fig. 2). The adhesions were divided and 
the two viscera separated from each other, the cecum well to the left and the 
duodenum to the right of the midline (fig. 3). The abdomen was closed. 

Feeding was begun two hours after the operation, very small—} to 4 oz.—feeds 
being given at frequent intervals. Within twenty-four hours the child was eagerly 
taking from 3 to 4 oz. every three hours. Within five days he took from 4 to 5 oz. 





of a variety of liquid foods, and the bowels were regularly open two or three times 
daily. An X-ray examination taken one week after operation following an adminis- 
tration of barium by the mouth, showed that the stomach completely emptied itself 
within three hours. A barium enema was given and X-rays showed that the colon 
and cecum were coiled up on the left side of the abdomen and reached no further 
than the midline. Recovery was thenceforth uninterrupted and when seen one 
month later the child was still eating voraciously and putting on weight rapidly. 
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Biliary Cirrhosis with Cyanosis and Finger-Clubbing.—P. R. Evans, 
M.B. (for WILFRID SHELDON, M.D.).' 

Joan W., aged 12 years. 

Family history.-Maternal and paternal grandparents healthy; father died of 
septicemia; mother healthy. Patient is fourth of seven children; eldest sister died 
of acute nephritis, aged 20; one child died in infancy, of jaundice. 

August 1932: Jaundice, pale stools, dark urine, vomiting for ten weeks. 
Abdominal enlargement noticed. 

December 1932: Malaise followed by jaundice and vomiting. Liver enlarged 
two fingerbreadths; spleen just palpable. Bile salts and pigments in urine; stools 
pale but microscopically normal. 

January 1933: Spleen and liver nct palpable; no jaundice; septic finger. 
Wassermann reaction negative. Van den Bergh, prompt reaction, ten units. 
R.B.C. 4,660,000; Hb. 92%; W.B.C. 5,400. Differential count normal. Weight 
52 |b. 

May to October 1933: Jaundice and variable pyrexia, enlargement of iiver and 
spleen: spleen then again became impalpable. Skin remained brown. Wassermann 
reaction negative. Red cell fragility (quantitative) slightly decreased. No 
agglutination of typhoid, paratyphoid A, B, or C, melitensis, or abortus, bacilli. 

Levulose tolerance: Before 50 grm. glucose, 0°095; 4% hour after, 0°113; 
1 hour after, 0°111; 14 hours after, 0°126; 2 hours after, 0°114. Hzmobilirubin 
0*1 mgm. per 100 c.c. (normal 0:1 to 0°3 mgm.). No cholebilirubin. 

November 1933: A series of septic lesions appeared, and in February 1934 
jaundice recurred. A Staphylococcus aureus abscess over scapula was incised, but 
did not heal for two months. Jaundice disappeared, but liver and spleen remained 
large. Weight 60 lb. Hzemobilirubin 0°6 mgm. per 100 c.c. (normal 01 to 0:3). 
Cholebilirubin 2°8 (normal 0). R.B.C. 2,650,000; Hb. 50% ; Wassermann reaction 
negative (C.S.F.). 

June 1934: Recurrence of jaundice with Staphylococcus aureus abscesses. 
Neutropenia treated with pentose nucleotide. 

November 1934: Acute hematuric nephritis with ascites and bilateral hydro- 
thorax. Blood-urea 66 mgm./100 e.c. (37 mgm. six weeks later). Microscopic 
hematuria for months. Bleeding time 2 min. 57 sec. R.B.C. 3,630,000; Hb. 74%; 
W.B.C. 3,000. 

August 1935: Gradual onset of cyanosis and dyspnoea on exertion. 

October 1935: Fat intolerance ; abdominal pain; jaundice. Liver enlarged 
two fingerbreadths and spleen four. Marked cyanosis of nails, tongue and lips; 
 café-au-lait”’ skin, clubbed fingers. No abnormality of heart or lungs. Post- 
traumatic leucoma adherens of left eye. R.B.C. 5,100,000; Hb. 100%; W.B.C. 
3,000; polys. 50%; eosinos. 5%; hyals. 40%; monos. 5%. Hemobilirubin 
1-1 mgm. per 100 ec.c.; cholebilirubin 3:1 mgm. per 100 c.c. Bleeding and 
coagulation times normal. Urea clearance 78% of normal adult. Levulose 
tolerance test: Before 50 grm. levulose, 0°081; 4 hour after, 0°111; 1 hour after, 
0-122; 14 hours after, 0°095; 2 hours after, 0°093. 

Skiagrams of limbs and skull normal. Circulation rate (cyanide method) 7 sec. 
(Adult normal 9-21.) Spectroscopy of blood: normal. 

February 1936: Recurrence of jaundice and hematuria; cyanosis and dyspnoea 
worse. Telangiectases on cheeks. R.B.C. 5,980,000; Hb. 102%; W.B.C. 6,200. 

Oxygen content of arterial blood 14°22 vols. % ; venous blood 11-23%; oxygen 
combining power 17°94; oxygen saturation 79°2%; Hb. 14:38 mgm./100 c.c.; 
carbon-dioxide content 30°03; venous blood 30°16. In the oxygen tent the 
cyanosis became less (between 40% and 60% oxygen) but did not disappear. 

June 1936: Recurrence of hematuria. Weight 68 lb. Fairly well since then 
though dyspncea is troublesome. 
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Comment.—The original conception of Hanot’s cirrhosis has been much criticized, 
and the very existence of the disease doubted, but there can be no doubt that Hanot’s 
syndrome occurs. Hanot described a condition of chronic jaundice with exacerbations, 
variable fever, a large hard liver, no ascites or collateral venous circulation, and a 
long course. In his cases the stools were of normal colour, but in others, published 
later, pallor was noticed at times. This case presents these features, and without 
considering the exact pathology it seems reasonable to interpret it as a recurrent 
infection of the biliary tract, with resultant cirrhosis. 

Gilbert and Fournier [1] added three features to the syndrome as it occurs in 
childhood : splenomegaly, finger-clubbing, and retarded development. These also are 
exhibited here. Weight was lost and gained irregularly, with a gradual retardation 
tosubnormal. There are no signs of the onset of puberty ; mentality is good. 
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Fig. 1 shows the variations in the blood-count over three years; at first an 
almost normocytic anemia developed, and was aggravated by sepsis and accompanied 
by leucopenia ; it was followed by recovery to a normal red corpuscular count, still 
with leucopenia, and the marrow has been able to respond to the development of 
cyanosis by producing a slight polycythemia, this activity being accompanied by the 
appearance of a normal leucocyte count. A recurrence of nephritis did not produce 
anemia. The response to staphylococcal sepsis in 1934 was very poor, neutropenia 
and lymphopenia occurring ; injections of pentose nucleotide produced some recovery 
of the neutrophil element but litile of the lymphocytic. There is usually a secondary 
anzmia in Hanot’s cirrhosis, but polycythemia has been recorded [2]. Leucopenia 
suggests a comparison with Banti’s disease, but has been observed in other cases of 








408 Proceedings of the Royal Society of Medicine 22 


biliary cirrhosis; 15 out of 25 cases [2, 3, 4, 5, 6, 7], however, had a moderate 
leucocytosis. 

Clubbing of the fingers is well known to occur in biliary cirrhosis, especially in the 
young, but it has not been explained. It occurs also in such conditions as liver 
abscess [8], chronic enteritis [8], syphilitic stricture of the bile-ducts [2], very rarely 
in portal cirrhosis [2], and not uncommonly in idiopathic steatorrheea [9, 10]. It is 











Fic. 2.—J. W., aged 11. Showing enlargement of liver and spleen. 


not associated with cyanosis in these conditions. Cyanosis with hepatic disease is 
rare, but it is part of the clinical picture of obstruction of the hepatic veins [2] and 
has been seen in association with ameebic liver abscess [11]. 

Cyanosis may be caused by abnormal pigments in the blood, by admixture of 
venous and arterial blood in congenital heart disease, by peripheral stagnation and 
deoxygenation of the blood, or by impaired oxygenation in the lungs. 
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The first of these is negatived in this case by normal spectroscopic findings, a 
normal oxygen-combining power of the blood, and the presence of dyspnoea (which 
is not a feature of enterogenous cyanosis). The development of cyanosis at the 
age of eleven, and the absence of abnormal cardiac signs, abolish the possibility of 
congenital heart disease. Peripheral deoxygenation is not the main factor, for the 





Fic. 3.—Clubbing of fingers and toes in case of biliary cirrhosis. 


femoral arterial blood was already partially deoxygenated. Impaired pulmonary 
oxygenation is probable, and the reduction of cyanosis in an atmosphere of 60% 
oxygen supports this thesis. One cannot safely postulate the lesion in the lung, and 
no clues have been found in the published post-mortem accounts consulted. 
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Hepato-splenomegaly: ? Idiopathic Cirrhosis.—C. T. Porrer, M.D. 

M. P., female, aged 5 years. 

History.—Patient first attended Queen’s Hospital in May 1936. Five days 
previously she had had a severe pain in the epigastrium shortly after a heavy meal. 
There was no vomiting, and the pain passed off in a few minutes. During the next 
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tive days she had intermittent epigastric pain of a milder nature. On examination 
she was found to have a large tumour in the abdomen and was admitted for 
investigation. 

On being questioned about bruises which were present the mother claimed that 
she could recall a tendency to bruise easily ever since the child was an infant. 


Past history.—A full-term baby, normal labour ; has always had a large abdomen ; 
never jaundiced. Good health apart from measles, mumps, and pertussis. 


Family history.—No consanguinity. Mother, English, healthy. Father, Jewish, 
healthy. One sister, 7 years, healthy. One brother, 3 years, in good health, but 
spleen just palpable. 

Physical examination.—A healthy-looking girl of normal stature and bright 
mentality. Skin shows five or six fading ecchymoses on thighs. Tonsils slightly 
enlarged. No enlargement of any lymphatic glands. Heart and lungs normal. 
Abdomen: Protuberant and soft; no tenderness. Firm smooth liver edge felt 
about two fingerbreadths below costal margin in anterior axillary line. Spleen 
shows gross enlargement, extending towards the midline as far as the left lateral 
plane, and to about 2 in. below the umbilicus. The surface and edge are smooth 
and firm. 

Investigations.— X-rays show no abnormality in the long bones. 

Urine: No abnormality noted. No bile salts or bile pigment and no urobilin. 

Blood-count : R.B.C. 4,780,000; Hb. 88%; C.I. 0-92. Average diameter of red 
cells normal. W.B.C. 11,500. Differential : Polys. neutros. 56% ; lymphos. 39% ; 
monos. 4% ; eosinos. 1% ; reticulos. 1%. Platelets 120,000 to 132,000. 

There is a decrease in the resistance of the capillary endothelium. A tourniquet 
on the arm occluding the venous flow produces small petechie below the occlusion 
in about two minutes. Fragility of red cells: Hamolysis begins slightly at 0°475% 
saline, and is complete at 0°375%. Van den Bergh reaction: Direct and indirect—- 
negative. Blood Wassermann reaction negative. Blood cholesterol: 152 mgm.%. 
Coagulation time: 100 seconds. Bleeding time: 4 minutes. Retraction of clot: 
Good. 


Sugar tolerance : 

Hours after 20 grm. glucose by mouth 0 q 1 14 2 

Blood sugar % ... eo és 0-074 0-090 0-084 0-079 0-077 O- 

No sugar or acetone in urine. 

+ hr. 4 hr. } hr. 1 hr. 

Blood sugar after 5 m adrenaline subcutaneously: 0-088% 0-:099% 0-106% 0-106% 
Levulose tolerance test: 
Hours after 20 grm. levulose by mouth 0 3 1 13 2 2} 
Blood sugar % see — 0-077 0-093 1-106 0-102 0-088 0-075 

Splenic puncture: A small excision was made, the spleen exposed and found to 
be firm. Capsule not thickened. A large needle was inserted and the substance 
aspirated was examined microscopically and showed with :— 

(1) Wright’s blood stain: normal blood picture; (2) Scarlet red: no fat, neutral 
or unsaturated, demonstrable ; (3) Hamatoxylin and eosin: no abnormal cells. 

A film of pieces of splenic pulp showed normal splenic tissue. No Gaucher cells 
present. 

Course.—After five months there has been no appreciable enlargement of spleen 
or liver. There have been several small areas of ecchymoses from time to time, but 
the child appears to be in perfect health generally. The pathological investigations 
have been repeated and have shown no change. 
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Streptococcal Meningitis, followed by Recovery.—J. McQ. THomas, M.B. 
(introduced by Dr. BERNARD SCHLESINGER). 

J. W., male, aged 7 years. 

Admitted to the Royal Northern Hospital 20.9.36, with three days’ history of 
vomiting, fever, drowsiness, and earache. 

Past history.—Scarlet fever, April 1936, followed by otitis media. Right 
paracentesis and incision of post-auricular abscess on the left side. Since has had 
left facial paralysis. 

On admission.—Temperature 102°, pulse 120, respirations 25. Tonsils enlarged 
and acutely inflamed. Slight discharge from right ear. Throat swab: Profuse 
growth of hemolytic streptococci. 

21.9.36: Temperature 104°, pulse 130, respirations 40. Complained of pain in 
right iliac fossa. Slight neck rigidity present and bilateral Kernig’s sign. Signs of 
consolidation right upper lobe. 

Temperature and pulse normal by 24.9.36, remained settled until 27.9.36 when 
right ear began to discharge profusely. 

1.10.36: Right cortical mastoidectomy under gas-and-oxygen anesthesia. Pus 
present in mastoid antrum. During the following week much bleeding occurred 
from mastoid wound. Irregular temperature with occasional headache. Left 
otitis media developed. 

11.10.36: Severe headache and vomiting. Neck rigidity and marked bilateral 
Kernig’s sign. Left ear discharging. Left cortical mastoidectomy ; no pus in antrum. 
Dura exposed, no granulations or bulging. Lumbar puncture: Turbid fluid under 
normal pressure. Protein 120 mgm. per 100 c.c.; globulin present; sugar, a trace; 
chlorides 660 mgm. per 100 e.c.; cells 6,000 per c.mm., mostly polymorphs. A few 
Gram-positive diplococci present. Culture: No growth. Irregular temperature and 
pulse continued, with occasional headache. 

18.10.36: Lumbar puncture: Turbid fluid under slightly increased pressure. 
Protein 160 mgm. per 100 c.c.; globulin present; sugar nil; chloride 680 mgm. per 
100 c.c. Cells 250 per c.mm. (+ many entangled in clot). Very few Gram-positive 
diplococci present. Culture: No growth. Prontosil given orally, two tablets three 
times a day. Temperature fell and symptoms disappeared. 

24.10.36: Patient cyanosed ; lips a deep heliotrope colour; no dyspnaa, very 
lively and well. Prontosil discontinued. Progress continued, and patient has since 
been afebrile and free from symptoms. Both mastoid wounds healed well. 


17.11.36: Throat swab. Mixed growth of M. catarrhalis and hemolytic 
streptococci. Lumbar puncture: Clear fluid under normal pressure. Protein 60 mgm. 
per 100 c.c.; globulin negative; sugar present; chlorides 740 mgm. per 100 c.c. 
Cells: Not more than 10 white cells perc.mm. No organisms. Culture: No growth. 


Wassermann reaction negative. 


Discussion.—Dr. J. D. ROLLESTON said that he was specially interested in the subject 


of streptococcal meningitis as being one of the rare complications of scarlet fever. Until a 
few years ago it had been regarded as an almost invariably fatal form of meningitis— 
Kolmer'! in 1929 had reported a fatality of 100°%—but within recent years numerous cases 
of recovery had been recorded under various forms of treatment, so that in 1934 Felsen and 
Osofsky * had been able to collect 57 examples. 

The prognosis of streptococcal meningitis therefore was much better than that of influenzal 
meningitis, which v ilmost always fatal. 


Dr. BERNARD SCHLESINGER said that he had had under his care a very similar case. 
The meningitis in that had followed an otitis media, and intracellular diplococci had been 
1 Kolmer, J., J.A.M.A., 1929, 92,874 2 Felsen, J., and Osofsky, A. G., J.A.M.A., 1934, 102, 2170. 
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visible in a sample of the cerebrospinal fluid. No growth had been obtained on culture 
and the child had recovered. That was before the days of prontosil therapy and the only 
treatment had been repeated lumbar puncture. 

He therefore thought it would be wise not to lay too much stress on the part played by 


the prontosil therapy in the present case. 


Sclerema Neonatorum: Localized Type.—Mariz£ KrestTIN, L.R.C.P., 
M.R.C.S. (for Dr. REGINALD LIGHTWOOD). 


J. A., female, aged 7 weeks. Born at full term. Birth-weight 84 lb. First 
child ; first pregnancy. Normal presentation; unassisted labour. 

History of cerebral symptoms (facial twitchings) during first two days of life. 

Breast-fed. Stools have been normal until last few days, now are slightly green. 
No diarrhoea or vomiting. 

The mother noticed a swelling over the right hip-joint three weeks ago. This was 
thought to be a cellulitis until two weeks later, when three similar patches were seen 
on other parts of the body. 

Parents unrelated. No similar condition known in the family. 

On examination.—The child appears to be in fairly good health. Temperature 
97°8°. Weight 9 lb. 4 oz. There is a large indurated swelling of the subcutaneous 
tissues about 2 inches in diameter (the size is no larger than when first noticed three 
weeks ago) over the head of the right great trochanter. There is a smaller similar 
area over the left great trochanter. Both shoulders show similar patches of 
thickening over the deltoid. The patches of thickened subcutaneous tissue are 
localized, irregular in shape, of symmetrical distribution in the body, over bony 
prominences of joints, and the overlying skin is not discoloured, inflamed, or tender. 

No treatment is being given, as it is expected that the patches will become 
absorbed and disappear in the course of a few weeks. 
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Sinography: A Method of Radiography in the Diagnosis of 
Sinus Thrombosis 


By Dr. Paut FRENCKNER (Stockholm) 


SINOGRAPHY is a method of investigation by means of which, with the aid of 
X-rays and of X-ray-opaque substance injected into the dural sinuses of the skull, an 
obstruction in the circulation of the blood in the said sinuses or the jugular vein can 
be demonstrated. 

Three years have passed since I made my first experiments with synography, 
published in Acto-Oto-Laryngologica, vol. xx, 1934. Since then, owing to the force 
of circumstance and certain local conditions, I have not had the opportunity of 
continuing these investigations until the last half year. 

I have already stated that this method is not intended for use in all cases of 
sinus thrombosis, but should be reserved for those where the picture of the symptoms 
in general is not clear, necessitating, therefore, further support for the diagnosis and 
subsequent treatment. It should be used, for instance, in cases of bilateral otitis, 
where one is not sure in which of the sigmoid sinuses a fairly positive sinus 
thrombosis is situated. It may also be used in cases of pywmic and septicemic 
conditions with high fever, where one is unable to determine as to whether a sinus 
thrombosis or some other disease is the cause of the fever, and in cases in which 
a thrombosis is highly probable’clinically, but is not encountered at operation, because 
it was localized in the bulb of the jugular vein or in some other part of the sinus, 
difficult to reach. 

Many may think that the diagnosis of an otogenous sinus thrombusis is so simple 
that we are not in need of any methods of investigation other than those we already 
have. And this is indeed the case when one is confronted with the classical picture 
of an otitis, complicated with acute septicemic conditions, manifesting remittent 
temperature, chills and metastases, but there are many cases in which these typical 
symptoms are absent or at least are so indefinitely expressed, as to be insufficient for 
a positive diagnosis. Especially as regards children, one not seldom meets with a 
noteworthy digression from the usual typical course, with perhaps a temperature 
which rises by degrees and stays at a moderate height. 

There may occur an otitis described as silent mastoiditis, or another mastoiditis 
unaccompanied by chills or other positive symptoms. In such cases, it is specially 
difficult to determine whether the fever and effect of the general condition are 
caused by a sinus thrombosis or by eventual affected glands. Amongst adults even 
the course can vary considerably and be particularly divergent from the typical, and 
the difficulty in obtaining a correct diagnosis is augmented owing to the simultaneous 
occurrence of some other fever-promoting disease. The second case affords an 
excellent example of such a case. 

It is possible in bilateral otitis to diagnose sinus thrombosis and yet not be able 
to determine on which side it is situated. I should like to say a few words 
concerning the possibilities of making a decision in such a case. There are times 
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when, in a case of bilateral otitis, one has arrived at certain conclusions, supported 
by the course of the disease. The side on which the otitis first developed, or on 
which it is seen to be making greater progress, may be considered as the more 
suspicious. This is also the case in mastoiditis, when on one side tenderness 
is found over the glands in the neighbourhood, or when the X-ray picture shows 
greater changes. But these factors are very unreliable in reality. Griesinger’s test 
obviously renders excellent aid in cases in which the outcome is positive. Crowe’s 
test, on the other hand, is unreliable and difficult to estimate. The most discussed 
test of later years is undoubtedly the Tobey-Ayer’s, which, in its way, is considered 
to be fairly reliable. As I have said previously (1934), we in Sweden were unable 
to share this opinion. As a matter of fact, in numerous cases of lumbar punctures 
the rise in pressure of the spinal fiuid frequently occurred to the same height on the 
healthy side as on the other, where we had a positive sinus thrombosis, and we also 
obtained a negative result in several cases in whch a real thrombosis was found, or 
where the jugular vein was previously tied. This occurred in cases where only one 
examination was made, as well as where repeated punctures were performed. 

We must confess that we still lack a fully reliable method of diagnosing and 
localizing a sinus thrombosis, and that, owing to this, we are obliged now and again 
to perform big operations, with no definite diagnosis, on patients in a poor general 
condition. It is only after a mastoidectomy has been carried out, perhaps first 
on the one side and then on the other, that a correct diagnosis can be obtained. 
For this reason I would emphasize the ‘justification for continuing to seek new 
methods of investigation, which would be a mainstay in diagnosing these conditions, 
where correct treatment at the psychological moment is of great importance. 

With the aid of sinography I had hoped to be able to obtain a method of investi- 
gation which would, if possible, unfailingly demonstrate the presence or otherwise of 
sinus thrombosis. We know that the longitudinal sinus empties itself through the 
lateral sinus and the jugular vein on either side and, should there be no anatomical 
anomalies, one might assume that the emptying process runs equally on both sides. 
Should an absolute obstruction exist, or a less tangible obstacle prevent the passage 
on one of the sides, the flow would turn either wholly or mostly in the opposite 
direction. This should be possible of demonstration with the aid of roentgenology 
by injecting a roentgen-opaque substance into the longitudinal sinus and photo- 
graphing the area during the injection, at the moment when the sinuses are 
adequately filled. 

My first sinography test was carried out as follows: With the aid of a coarse 
drill (Marell’s automatic trepan) I trephined an opening more than 1 cm. in diameter 
towards the longitudinal sinus at a suitable point, inserted a cannula and made 
exposures in various planes, whilst the injection was in progress. It was a 
successful experiment, but with the disadvantage that trephining the skull with 
such an instrument proved to be an unnecessarily big operation. The method has 
therefore been simplified and one now proceeds in the following manner: The 
patient lies with his forehead resting on the table (Lysholm skull table, fig. 1). 
Under local anesthesia, an incision about 2 cm. long is made in the mid- 
line between the parietal protuberances and about 5 cm. above the external occipital 
protuberance. After the tendinous aponeurosis has been removed with a raspatory 
and the interparietal suture is made visible, the soft tissues are kept apart with a 
tiny device, leaving a small passage to the bone. A small and specially made drill 
which may be attached to any handle (fig. 2), conical in shape with a sharp point, 
is now inserted in the suture. One knows exactly when the bone is trephined 
from the movements of the drill and from slight bleeding from the pierced 
longitudinal sinus. The trephining accomplished, a cannula (fig. 2) is inserted into 
the opening. The distal conical end of this cannula corresponds exactly in size to 
the drill and fits precisely into the aperture. In the cannula an injection needle, 
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which can be moved through a few millimetres in and out, is pushed in 1 or 2 mm., 


whereupon the point lies in the middle of the sinus lumen and a fair amount of 
bleeding takes place. The needle is held in place by means of rubber packing, and 
the injection may begin. 

During the exposure the X-ray tube was adjusted so that the posterior cranial 
fossa was projected above the middle and anterior fossa, that is, an angle adjustment 


about 30° caudally from the eye-ear plane. The X-ray-opaque substance used 





Fic. 1. 




















Fic. 2. 


was the ordinary 35% solution of perabrodil in the same concentration as is used 
in intravenous pyelography. In 2 to 3 seconds 10 e.c. of this solution was injected, 
and during the last second of injection the exposure was made. To be more nearly 
exact, the time of exposure was 0:7 second. In order to obtain a satisfactory 
result of an investigation it is necessary that the exposure should be made just at 
the right moment, and this demands excellent team work and a preparatory 
collaborative training in roentgenology. If the operation is carried out in the above 
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manner, and in a well-arranged operating theatre, the whole procedure need not 
occupy more than about ten minutes, with no more difficulty for either patient or 
operator than in an ordinary lumbar puncture. 

My earlier tests, already mentioned, mainly comprised a number of experiments 
on monkeys. Here, after the mastoidectomy, an artificial thrombus was placed in the 





Fic. 3, Fic. 4. 





Fig. 5. Fic. 6. 


sigmoid sinus. The sinography showed in these cases (figs. 3 and 4) that the contrast 
material on the thrombosized side only moved forward somewhat in the transverse 
sinus, whilst the outflow went on through the lateral sinus on the other side. As it 
was of interest to know whether the blood on the thrombosized side circulated up to 
the thrombosis, or whether the stream in the blood ceased to move somewhere on 
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the way, I made the following experiments: A sinography was carried out without 
touching either sinus or vein engaged in the outflow. This done, the jugular vein 
on one side was tied and a new sinography was made. After this the sinus was 
tamponed as near to the jugular bulb as possible, and another sinography followed. 
Further tamponings were made at the upper knee of the sinus and at various parts 


(a) 





Fic. 7.—(a) Vena capsulo-parietalis. 





Fic. 8. Fic. 9. 


of the transverse sinus, and after each there was a sincgraphy. The results of these 
tests are reproduced in figs. 5 to 9. In fig. 5 both jugular veins are seen to be filled. 
In fig. 6 one sees that the opaque material has reached the ligature of the jugular 
vein. In fig. 7 where the thrombosis is seen against the jugular bulb, the opaque 
material has not filled the sigmoid sinus but stops at the upper knee of the sinus 
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and continues towards the zygomatic region through a blood-vessel running in this 
direction. An anatomic investigation made here, shows in monkeys a relatively wide 
vessel, the capsulo-parietal vein, which from the upper sinus knee runs forward in the 
dura and empties itself through superficial vessels. This blood-vessel may be found 
in certain other mammals, but not in man. In the other figures (8, 9), where the 
thrombosis is seen placed near the upper sinus knee or somewhere behind, one finds 
that the contrast material goes right up to the obstruction. 

With the exception of the blood-vessel at the upper knee of the sinus, the vessels 
and sinuses of this species of monkey (Macacus rhesus) as regards both size and 
topographical situation are very like those of the human being. In consideration of 
this, should one venture to assume that the circulation of the blood within these 
areas is the same in man and monkey, one is in a position to assert that if an 
obstruction arose somewhere between the torcular Herophili and the jugular vein, 
the blood would continue its circulation to the place of the obstacle. Thus it 
is seen that no stationary unit of blood exists between the torcular Herophili and the 
posterior end of the thrombus, but on the contrary one finds a continuous 
circulation of blood which is of enormous practical importance. This movement 
prevents additional formation of thrombosis behind the anterior end, but consider- 
ably favours the ejection of thrombotic material from the posterior end into the 
systemic circuit. 

Obviously I do not mean to assert an exact analogy between man and monkey, 
seeing that the blood-vessel in question in man is at Jeast ten times greater in width 
than that in the monkey, but I am putting forward a likely hypothesis which can be 
proved or set aside by forthcoming practical experience. 

It is too early to define the value of sinography as a method of investigation in 
man, when up to the present I have had the opportunity of using it only in a few 
cases, but amongst these, were two so instructive, that I would like to give a 
detailed account of them. 


Case I.—A woman aged 28. No previous trouble with ear or throat. On 19.10.36 had 
sore throat, high remittent fever and chills. Glands swollen on the outside. Remained in 
bed a few days. Admitted to hospital twelve days later; was there ten days with a 
temperature beginning at 39° C., followed by remittent temperature 38-5° C. to 41-5°C. On 
arrival at the hospital no ear trouble was found. The disease was believed to be a septicemia, 
originating probably from the throat, with some suspicion of jugular thrombosis. A consulting 
otologist was called in some days after patient’s arrival. The right drum membrane had not 
reddened but manifested a certain change of colour, which might possibly give suspicion of a 
transudate. During the first few days the patient had a certain dull pain in the whole right 
side of the neck and head, which was thought to originate from the lymph-nodes on the neck. 
Four days later (7.11.36) the otologist was unable to note any changes on the drum membrane 
but made a paracentesis, as he had previously suspected a transudate. The drum membrane 
was found to be normal, the mucous membrane in the middle ear was pale, and there was no 
discharge. The patient still lay in her septicemic condition, the cause unsolved, and three 
days later, 10.11.36, was taken to the ear department of the Sabbatsberg Hospital with 
suspected thrombosis of the right jugular vein. 

An open perforation with moist edges had manifested itself on the drum membrane. 
A very slight radial injection was also visible. Whispers could be heard at a distance of 
one metre. No sign of otitis, no tenderness over the mastoid process. The pharynx was 
pale. By the right angle of the mandible and along the sternomastoid muscle there was 
a group of swollen, tender glands. The pain reached as far as the mastoid process. No 
tenderness over the jugular vein below the glands. X-rays showed a slight shadow over the 
whole cell system on the right mastoid process. 

It seemed impossible to get any exact diagnosis or explanation of the septic condition, but 
one was unable to rid oneself of the suspicion of a thrombosis in the sinus or jugular vein on 
the right side. This led to a sinography and the surprising picture obtained is reproduced 
in fig. 10. 
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The longitudinal sinus, the left lateral sinus and the left jugular vein were completely 
filled. On the right side there was only a plug approximately 1 cm. long, pushing its way 
into the posterior part of the transverse sinus from the torcular Herophili. The picture disclosed 
an extensive thrombosis of the right lateral sinus. On immediate operation the mastoid 
process was found full of serous and seropurulent matter, a swollen mucous membrane but no 
evident changes in the bone. The lamina interna covering the sigmoid sinus appeared intact. 


Towards the jugodigastric region there was found, within a very small area, a considerable 
decalcification of the cell walls and an osteitic portion lying close to the wall of the sinus. 
The sinus was thrombosed and filled with a suppurating grey-green substance. It was 
opened, and the thrombosis was traced backwards, until fluid blood was encountered about 
1-5em. from the confluence of the sinuses. A tamponing was done instantly. The 
thrombosis was then followed forwards in the usual manner as far as one could get towards 
the jugular bulb. The jugular vein, which was found in a state of collapse, was tied. The 


recovery was ideal, the temperature falling by degrees, without chills or high temperature 
remissions. 





Fic. 10 Fia. 11. 


This case deserves to be designated as having diagnostically succeeded as far as 
sinography goes, and one is almost persuaded to conclude that this result must be absolutely 
reliable. The fact that mistakes may occur must be carefully reckoned with, as may be seen 
from the following parallel case. 


Case IJ.—A man aged 41. Previously operated on for chronic otitis on both sides. 
Was taken ill 30.9.36 with dizziness, vomiting, indisposition, and a temperature approximately 
40°C. On arrival at the hospital subperiostal abscess was found under the operation-scar on 
the right side. No sign of labyrinthitis. Slight meningeal irritation, otherwise nothing 
certain intracranially. On operating immediately there was found an extensive osteitic nest 
in the jugo-digastric region and towards the jugular bulb. A perisinus abscess lay 
ensconced here and had broken down the inner side of the mastoid process towards the 
muscles. No sign of sinus thrombosis. Some days later the patient grew worse, had high 
fever and at a lumbar puncture a meningitis presented itself with 500 leucocytes per cubic 
millimetre. Sinus thrombosis was suspected and a sinography was carried out. The picture 
shown in fig. 11 was obtained. According to this the longitudinal sinus, the lateral sinus, 
as well as the jugular vein on the one side, was completely filled, whilst there was no sign of 
the transverse sinus and its continuation on the other. The diagnosis was considered quite 
clear and an immediate sinus operation was performed. To one’s surprise, however, the sole 
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change was found, that the sigmoid sinus had a somewhat thickened wall. There was no 
sign of thrombosis or obstacle to the circulation of the blood. On controlling the roentgen 
plate it was seen that the sinus of the diseased side was filled, whilst the healthy side was 
quite obturated. The explanation was made clear some days later at the post-mortem 
examination. The torcular Herophili presented an anatomical anomaly; the longitudinal 
sinus went direct into the right transverse sinus, which, like the sigmoid sinus, was singularly 
wide. In the sigmoid sinus was a small non-obturating thrombosis ; otherwise there were no 
pathological changes. The left transverse sinus, on the other hand, was connected with the 
longitudinal sinus solely by a thread-like passage, in which only with difficulty could the finest 
probe be passed. The lumina of the left transverse and sigmoid sinuses were considerably 
smaller than were those on the right. 


In comparing these two cases, the first impression might be that anatomical 
anomalies of this or a similar kind could derange the entire result of the investi- 
gation, and sinography give rise to diagnostic conclusions which might be 
extremely dangerous instead of helpful. Such is indeed the case, so long as one is 
ignorant as to the manner in which such mistakes should be detected and faulty 
conclusions thereby forestalled. The anatomical variations in the construction of 
the sinus system chiefly concern the torcular Herophili. One can therefore presume 
that changes in the contrast shadow, caused by the appearance of the sinus lumen, 
should be apparent right from the outflow from the torcular Herophili, and a mistake 
of the above nature ought therefore never to occur, save only when a sinus throm- 
bosis is located exceptionally far back. But even in such relatively rare cases one 
should, with a good measure of certainty, be able to determine between a thrombosis 
and an anatomical anomaly. 

In X-ray investigations of the skulls of both these cases, special attention being 
given to the state of the grooves of the sinuses and of the jugular foramen, we find that 
in Case I, with the sinus thrombosis, the sinus groove from the longitudinal sinus 
divides itself Y-shaped and equably to the grooves of the transverse sinuses, which 
are equally large on both sides. The jugular foramina are also similar in size on 
both sides. On the other hand, in Case II, with a congenital defect of the trans- 
verse sinus of the one side, one finds the sinus groove of the healthy side considerably 
widened, whilst on the diseased side it only appears as a narrow streak, and the 
jugular foramen is on this side considerably less than on the healthy one. Had this 
been quite clear in Case II, when issuing judgment, one would naturally have been 
more careful in one’s diagnostic conclusions. In order to judge the practical impor- 
tance of the sinus anomaly in this connexion, further investigation of post-mortem 
material is being made. The X-ray picture of the sinus grooves and jugular 
foramen will be compared partly with the X-ray appearance of the sinus filled post 
mortem with an X-ray-opaque substance and partly with the gross anatomical 
appearance of the sinus. 

In a direct skiagram of the skull the dural sinuses can be studied only very 
incompletely, and in some parts very inadequately, by means of corresponding grooves. 
Recently this was discussed by Lindblom in a roentgenographic study of the 
vascular channels of the skull. As pointed out by Lindblom, the breadth of the sinus 
grooves cannot give any true idea of the size of the sinuses themselves. Only the 
exit, the lateral portion of the jugular foramen, may have this attribute in relation 
to the jugular vein. 

Even if one is able in most cases to judge as to whether a thrombosis or an 
anatomical anomaly is the cause of an obstruction in the sinus, there remain in all 
probability a number of cases in which such a determination is impossible. One can 
assume, for instance, a thrombosis in a lateral sinus, which is defective as it was in 
Case II. 

Misleading anomalies signify a shortcoming in sinography, but this flaw is also 
incident to other methods, for instance, Tobey-Ayer’s test, in which, obviously, a 
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congenital defect has the same effect as a thrombosis. The danger of being misled 
is considerably greater in the Tobey-Ayer’s test than in this procedure, as one is 
not able to determine the type of the obstacle as one can by sinography. 

It should be of great significance in some cases to be able to show the defect of 
the transverse sinus on one side and the subsequent flow of all the blood which comes 
from the longitudinal sinus. If such a condition is verified, one may not, as a matter 
of course, either tie the jugular vein or tampon off the sinus on that side which has 
a normal wide sinus, if the diagnosis of an obturating thrombosis is not absolutely 
indisputable. 

Should the X-ray examination and sinography of the sinus show that only on 
one side is the sinus filled, and that an anomaly is suspected, some still further 
certainty can in all probability be obtained by compressing the jugular vein on the 
free side and making a new sinography. If the other side still remains unfilled, the 
surmise of a complete obstruction is pretty sure to be correct. On the other hand 
if there is a certain stricture with impaired circulation, a more or less contrast-filled 
sinus should manifest on this side also. 

I will here mention a third case, which is of no little interest. The sinography, 
though not completed, gave a certain very plausible diagnosis. 


Case III.—A girl aged 17. Radical mastoid operation for chronic otitis in the beginning 
of May 1936. ‘The recovery was normal, but suppuration from the ear remained. A month 
and a half after the operation the patient was taken to a hospital, owing to headache and 
diplopia. Two weeks later double-sided choked discs were certified. A week later when 
removed to the ear-department she still had some headache, but the diplopia had practically 
disappeared. No paresis of the eye-muscles; no clinical or radiological signs of apicitis. 
Apart from the still slightly suppurating ear only high-graded choked discs and a lumbar 
pressure increased to 350 mm. could be testified. There were no clinical symptoms of 
abscess of the brain. Ventriculography showed normal conditions. Sinography gave the 
following result. When the trepanning was over, and the drill had penetrated the skull, there 
was no bleeding. The point of the cannula when withdrawn was tipped with blood. The 
cannula was again inserted, and an attempt was made to aspirate blood by means of syringe, 
but to no purpose. The X-ray plate showed the point of the cannula in the middle of the lumen 
of the longitudinal sinus, and when the instrument was removed the point again showed 
blood. Thrombosis was now suspected and in order to determine if it was present, an 
arterio-phlebography was made with injection of X-ray-opaque substance into the internal 
carotid artery. The phlebogram presented a normal picture as far as the fore-part of the 
brain was concerned, with a number of small vessels running towards the longitudinal 
sinus within the brai Within the further part, however, from approximately the parietal 
tuberosities and backwards, there was no such normal circulation to be seen. As the 
subjective symptoms vanished, there was no fever and nothing significant occurred; the 
patient was just allowed to lie still. Four months later she was both subjectively and 
objectively free from symptoms, but the high-graded choked discs remain. The case is 
diagnosed as creeping thrombosis in the longitudinal sinus where, due to the protraction, 
collateral veins developed, sufficient in number to prevent a fatal issue. 





In cases in which sinography has hitherto been practised, no trouble has arisen 
either as regards the operation itself or in consequence of the fluid used for injection. 
Nowadays perabrodil is used as contrast material. This substance has been well 
tested in arteriography and phlebography in other fields. However, until one has 
had sufficient practical experience, sinography must be used only in cases in which, 
owing to lack of other clinical symptoms, additional contributions are needed to 
complete the clinical picture. Circumstances of that kind have been mentioned 
above. If one finds that harmful effects are practically excluded and that the 
method shows the possibility of gaining important clinical enlightenment, it should 
be applicable, without reservation, in any case of suspected thrombosis whatever. 

For the solution of the roentgenological questions in this problem I am greatly 
indebted to Dr. E, Lysholm and Dr. E. Lindblom for their valuable advice and 
suggestions, and for their never-failing interest and help in the practical work. 
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Discussion.—Dr. GRAHAM HODGSON said he thought that nowadays there was a 
tendency, which was not very good for radiology, to stretch radiology rather too far. There 
were definite parts of the body where the radiologist could afford good and very valuable help, 
but radiology never was, and he hoped never would be, intended to take the place of ordinary 
clinical methods. 

With regard to the danger of the particular method of examination which had just been 
described, it was scarcely for him, as a radiologist, to speak, but in assessing the value of the 
method one had to take into account the possible dangers, with which members of the 
Section were better acquainted than he was. The patient was a sick person, and was having 
his superior longitudinal sinus punctured and a foreign substance introduced into his blood. 

The paper had pointed out one possible source of error, namely, a developmental 
abnormality in the dural sinuses. If there was complete blockage of a sinus, no doubt in a 
normally-developed sinus it could be clearly seen in the skiagram; but what was expected 
to be shown in the case of a mural clot which was not completely blocking the sinus? 
Filling defects in the intestine were sometimes difficult to see unless one looked at the wall 
from all angles. If there was a mural clot on the anterior or the posterior wall of the sinus 
and one was taking a lateral view, one would not see it when it was filled with opaque 
material, for those surfaces would be hidden. There might be a mural clot so situated that 
nothing would be shown on the skiagram. Yet one might make such an examination and 
rely on it, but it would be misleading, allowing one to think there was no lateral sinus 
thrombosis. In carrying out these methods of X-ray diagnosis there was always the danger 
of being misled by a negative finding. 

The method shown was, however, very interesting from the academic point of view, and 
in some cases it might be of great use, but he thought it would put too much strain—an 
unwarranted strain—on the radiologist, to ask him for a negative—or sometimes even for a 
positive—diagnosis by this method. In the case of mural clots it would be impossible by 
this means to say whether or not there was lateral sinus thrombosis. 


Mr. H. V. FORSTER said that he had read, some time ago, a preliminary paper by Dr. 
Frenckner on this subject, and he clearly remembered that the writer had called attention 
to the unreliability of the Tobey-Ayer test in suspected lateral sinus thrombosis. 

When faced with the difficult and anxious problem of generalized otogenic sepsis, he 
(Mr. Forster) had found comfort in the conservative views of the late Holger Mygind, and 
also of S. H. Mygind of Copenhagen, who, in his work at the Commune Hospital on these 
cases, though dealing very thoroughly with the primary focus of disease about the middle- 
ear cleft, had hesitated to open the lateral sinus, unless it was thought to contain pus. The 
results had compared very favourably with those of other continental clinics. He (Mr. 
Forster) appreciated, however, that there would be difficult cases in which otologists might 
endeavour to emulate the courage and skill of Dr. Frenckner. The physician-neurologist, 
after all, had learnt to explore the cranium and to co-operate with the radiologist in such a 
delicate subject as ventriculography. 


The PRESIDENT said that the subject which Dr. Frenckner had brought forward was an 
important one, and his contribution was of real value. The evidence was not only 
experimental but also clinical. As Dr. Graham Hodgson had well said, the difficulty arose 
in determining the degree of obstruction, as the value of the method depended on that. If 
complete obstruction was not present, the method was naturally of less value. 

He wondered in what proportion of cases of * closed’ thrombosis spontaneous cures arose. 
A number of cases had been reported in which the thrombus had become organized and the 
sinus was thus sealed. 

He was interested in Mr. Forster’s remarks on the conservative attitude ; he (the President) 
had left the sinus alone in several cases of doubt, and had been agreeably surprised at the 
favourable results. 


mostly experimental. He had had so few cases that he could say little about the dangers. 

It was difficult to say whether one would be able to see an eventual mural thrombosis ; 
exposures had been tried in different directions to see whether there was any indication of 
sinus wall. Further experience might show this to be possible. If the X-ray picture was 
negative, it was impossible to say whether or not there was mural thrombosis. 
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Three Cases of Mastoid Asymmetry.—E. WatTson-WILLIAMS, M.C., 
F.R.C.S.Ed. 

(I) R. M.S., female aged 49, has been subject all her life to attacks of pain and 
discharge from the right ear. X-rays show complete absence of cell development on 
right side, well-developed cells on left. Radical mastoid operation 12.9.36 : Mastoid 
cortex thick, concave, process acellular. Ear quite healed 26.10.36. No 
cholesteatoma found at operation. Does the failure of cell-development indicate 
infection in early infancy ? 

(II) V. L. R., male aged 26, has suffered from deafness and discharge in the right 
ear during two years (possibly longer). X-rays show complete absence of cell 
development on right side, normal development on left. 

Operation : Radical mastoid (right). Thick cortex; acellular process; granula- 
tions in aditus; cholesteatoma in attic, almost destroying incus. Careful inquiry 
has failed to obtain any suggestion of aural disease before 1934. Does the cellular 
asymmetry indicate infantile infection ? 

Méniére’s Syndrome with Mastoid Cellular Asymmetry. 

(III) W. T. A., male aged 54, a sanitary inspector, had sudden giddiness in July 
1935, in the evening, with violent sickness and deafness in the right ear ; he was giddy 
for a week. Since then the ear has been deaf (not completely) and there has been slight 
puffing tinnitus. He has since had several such attacks, and now gets them about 
once a week, chiefly at night in bed; the sickness has not been prominent in recent 
attacks, but he never has an appetite for breakfast (“‘ breakfast sign”’). He is always 
a little unsteady in walking, and becomes giddy if he turns the head to the right ; 
he tends to fall to the left. Both tympanic membranes are indrawn and glossy. He 
is certain that he has never had aural discharge. The right ear shows a severe 
degree of nerve deafness (Rinne positive). He has always been quite healthy except 
for this disorder. Wassermann reaction negative. X-ray examination of mastoids 
was undertaken for evidence of fibroma ; there was none, but the right mastoid was 
seen to be completely acellular, in contrast with the good cell development of the 
left side. The deafness worries him, as he is an amateur musician. He is having a 
small dose of quinine to minimize giddiness. 

Suggestions for treatment (? ossiculectomy) welcomed. How far is the 
asymmetry significant ? 

Comment on the Above Three Cases 


These are three examples of patients in whom one mastoid is normal in regard 
to cellular development, and the other shows no cells. A point I raise is as 
to what is the best treatment to adopt for the patient in the first case, in order to 
get rid of his vertiginous attacks. If operation is advised, what is the best procedure 
—ossiculectomy, injection of the labyrinth with alcohol, or division of the 8th 
nerve? I think ossiculectomy is worth trying; there is great loss of hearing by 
bone conduction on the right side. 

With regard to asymmetrical mastoid processes, what is the present feeling as 
to the origin of the acellular mastoid? In chronic mastoiditis it is almost the rule, 
if one has to operate, to find that the mastoid is acellular. Yet when one examines 
ordinary skiagrams of the skulls of patients chosen without reference to ear disease, 
nearly all them show normal cell development. It is very unusual to find a cellular 
mastoid on one side and an acellular one on the other. Is the mastoid acellular 
because the cells never develop? That is an attractive theory. But if that is so, 
why do so many of the acellular cases require operative treatment? Did the cells 
not develop because the mastoid was infected in early infancy? If so, that must 
have been in the first year of life, because at the end of that time, cell development 
is well on its way. 
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Finally, is it possible that cells, having developed, can fill up again? I do not 
think it is. If one examines a non-cellular mastoid it is not merely a question of 
the interior being different, but the bone is different in external shape, the wall is 
deeply grooved for muscular attachment, the floor of the middle fossa dips so much 
that one sometimes has to burrow upwards in order to get at the antrum, and 
it is impossible that that change should take place in a bone which has been of the 
normal convex shape. 

But if it is a case of infantile infection, why is it not very common to find 
acellular mastoids in ordinary people? Infection of the ears is a very common 
event in infancy. A large proportion of the population—perhaps one in six—have 
running ears at some time in their early life, and it is difficult to understand the 
exact degree of infection which is necessary to stop cell development. 

Why are so many cases of cellular mastoid processes infected later in life? I 
find the infection theory very difficult to support; I tend towards the developmental 
view. 


Chronic Labyrinthitis; Fracture of Mastoid Process, involving Facial 
Canal.—E. WATSON-WILLIAMS, M.C., F.R.C.S.EpD. 

W. T. W., male aged 35, has been subject to attacks of giddiness for three 
years, With sickness and headache. At first they were frequent and severe; during 
the last two years he has had five attacks, lasting each two or three days. In 1918 
he was suffering from chronic otitis media, and had a polypus removed from the 
left ear. 

November 2, 1936: Admitted to Bristol Royal Infirmary suffering from a worse 
attack than ever before, which had begun the previous day without warning. 
Headache was especially severe, with pain in and behind the left ear. He could 
not even sit up in bed, and thinks he fell down wher the attack began (he falls to 
the right side). He lay on the left side (i.e. bad ear down); any movement 
brought on vomiting. He had been bleeding severely from the left ear, and was 
pallid. Temperature 98-6, pulse 92, respiration 22. 

On examination.— Left cheek weak, not completely paralysed; severe frontal 
headache ; mastoid process very tender, without swelling. Mixed nystagmus to 
right, worse on looking to right; falls over to right on sitting up. Pupils equal, 
react to light; fundi normal; knee-jerks increased, equal; plantars normal; no 
inco-ordination cr muscular weakness (except of face), no rigidity of neck. Kernig’s 
sign negative. No dysdiadokokinesia ; no past-pointing (but tendency to inward 
deviation with both hands). Ear full of clot. Apparently complete nerve deafness 
on left side; Weber to right.- Caloric test of vestibule: No response to five 
minutes’ syringing with cold water. _ 

November 4. Temperature 98, pulse 56, respiration 20. Radical mastoid 
operation. On exposure of the bone a transverse fracture was seen running across 
the mastoid process from the external meatus. The cortex was dense, the mastoid 
medulla acellular; cholesteatoma filled the antrum. The line of fracture ran up the 
facial ridge, apparently along the canal; every tap on the mastoid (in any place) 
produced a conspicuous twitch of the left side of the face. The facial ridge was 
therefore not pared down as closely as usual. Malleus and incus completely 
ankylosed. In view of the clinical findings vestibulotomy was attempted, but the 
vestibule was found to be completely solid, several attempts failing to find any trace 
of stapes or to open the vestibule. The symptoms were completely relieved after 
the operation. No headache, no vertigo; facial weakness rapidly disappeared. 
Complete nerve deafness in left ear. Suggested pathology: old (healed) labyrinthitis 
left side, Eustachian catarrhal process on right, sudden vertigo, falling ; fracture 
of left mastoid, hence tenderness, and bleeding from lateral sinus (latter was left 
alone at operation, as it was desired not to disturb local clot). Subsequent progress 
satisfactory. 
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Comment.—1 brought this case which shows a different condition from that in 
the previous three, because it was a‘ catch”. I think the labyrinthitis, which was 
diagnosed as acute’’ when the patient came in, was an old condition. I think he 
fell on the mastoid during an attack of giddiness, and that the resulting fracture 
caused tenderness in that situation. When he was brought in to us he was practically 
bled white and the bleeding had stopped. The ear was “dead” to all tests. He had 
nystagmus and weakness of the face, and the deduction seemed straightforward : 
chronic otitis media, acute suppurative labyrinthitis. But when I found he had a 
fractured mastoid and an old bone-filled labyrinth, I reflected that this was the sort 
of thing which caught one out occasionally. This is an example of bony ankylosis 
of the malleus and incus, a condition to which I have drawn attention on previous 
occasions: I have not found it of any clinical significance. 


Discussion.—Mr. E. A. PETERS said that, as the proportion of cellular to acellular 
mastoids varied as much as showing a 70% occurrence in some races, it was to be expected 
that there should be variants with a cellular mastoid on one side and an acellular on the 
other side. His experience had been that in acellular mastoids the symptoms of pain and 
giddiness had been more acute than in the cellular ones; probably this was a question of 
tension. On opening up such a mastoid, relatively little disease was to be seen, while in 
cellular mastoiditis the symptoms of pain and giddiness were slight, and possibly extensive 
deep-seated disease was found. 

Mr. J. F. O'MALLEY said he had formed the opinion that when a mastoid condition was 
related to chronic discharge of the ear, the acellular condition was consequent upon sclerosis, 
following long-standing low-grade inflammation. That was the conclusion he arrived at 
after performing many radical mastoid operations. There was a chronic suppurating ear, 
and one anticipated tinding something in the mastoid to account for it, but nothing was 
found except sclerosed bone. He thought it was a result of chronic infection of the mastoid 
which showed asymmetry of cellular distribution. 


Mr. H. V. ForRSTER said that of a group of children of early or middle school age 
sufferirg from chronic middle-ear suppuration a certain number were found to resist carefully 
supervised cleansing or ionization treatment. When these resistant cases were submitted 
to the appropriate type of mastoid operation, he had quite often found a mastoid area showing 
marked cellular development, the cells being filled with a dark fluid which could be recognized 
even before the cortex was uncapped. What condition would be found in these cases if the 
patients survived without operation until later life? Was it possible, in such a temporal 
bone, for these cells to be obliterated by Nature’s healing process ? 

Mr. F. BRAYSHAW GILHESPyY: A paper by Bunch and Groves from the Otological 
Research Laboratory of Johns Hopkins University is of interest towards answering 
Mr. Watson-Williams’ question as to whether the acellular condition of the mastoid bone 
is due to suppuration early in life. The authors studied a group of children whose ages 
ranged from seven to sixteen years, and the onset of otorrhwa from two days to four years— 
at the age when suppuration might be expected to modify the mastoid development. It is 
interesting to note the fact that only those children who had myringotomy performed at 
least three times, on one side or the other, were included in the survey. In looking at the 
skiagrams, in many cases it would be impossible to say that there had been an attack of 
otorrhea at any time. 

Essinger in 1928 described seven patients who were operated upon at the age of under 
one year, with good pneumatization at the age of seven years. However, he offers an 
ingenious explanation, as this in some ways tends to be against Wittmaack’s theory. It 
was stated that the mucosa was brought back to normal by the mastoid operation, and was 
able to carry on its normal function of pneumatization. Of course certain bone conditions 
such as rickets must be taken into account. 

I am interested in this subject from a medico-legal point of view. Could the fact of an 
acellular mastoid be produced in a court of law as evidence of previous ear-trouble in a case 
of injury causing deafness? If pneumatization was not present the deafness might have 
been present in some degree before the accident. It would depend on whether the judge 
was a disciple of Wittmaack or belonged to the English school of thought. 
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Mr. W. STIRK ADAMS said that he had not examined the patient in Mr. Watson- 
Williams’ first case, but, having heard the history and seen the skiagram, he thought it 
highly probable that in spite of a normal drum-head being found on otoscopy, a chronic 
infection was present in the mastoid, and he suggested that the first treatment should not 
be a destructive operation on the ear but a cortical mastoid operation, in order to ascertain 
whether infection was present. If this proved to be the case no further treatment should 
be necessary, but he suggested that if the mastoid proved not to be infected Mr. Watson- 
Williams should proceed to a Portmann operation. He had no personal experience of the 
operation, but two such patients had been operated on by colleagues in Birmingham. In 
the first case a complete relief of vertigo was obtained for four months after the operation 
and then the attacks recurred. In the second case, that of an elderly man whose attacks 
of abdominal disturbance and vertigo had persisted for three years before the operation, 
complete relief of symptoms had been obtained since the operation up to the present time, 
a period of over six months. He found, when testing this patient’s hearing, that the ear 
which had previously been his better ear heard a whisper only at 15 inches, while the 
operated ear, which had previously been the worse ear, now heard a whisper at 15 feet. 

He regarded mastoid sclerosis, in the presence of chronic suppuration, as a result of the 
infection, either primary or secondary. The primary sclerotic mastoid, as met with in 
surgery, had a well-developed mastoid antrum but no cells were present. When the 
secondary sclerotic mastoid was opened, the antrum at first appeared to be single, but a 
careful search in this type revealed minute tracts leading in the direction of the mastoid 
tip, the retro-facial groove, and the petrous angle. No explanation other than a secondary 
development of sclerosis in a pneumatic mastoid could explain the presence of these tracts 
leading, as they often did, to well-developed cells in the periphery of the mastoid. 


Mr. F. W. WATKYN-THOMAS said he wished to mention one point only in connexion 
with this alleged secondary sclerosis of the mastoid due to infection. Had anyone ever 
demonstrated the presence of osteoblasts in such mastoids? If there were a proceeding 
sclerosis, there should be osteoblasts in the mastoid laying down bone. So far as he knew, 
they had never yet been found. 


Dr. J. P. STEWART said that the generally accepted idea of sclerosis of the mastoid bone 
was that, in infancy, the growing membrane, which hollowed out the marrow-spaces in the 
bone, in order to produce the air-cells, was damaged by infection—not necessarily a purulent 
infection—so that it lost its function and the mastoid bone remained as it was—diploic. In 
addition, this infective process might also transform the marrow-spaces into dense bone, 
thus giving rise to the sclerotic or dense mastoid bone. In acute cases of mastoiditis in a 
cellular bone, it was quite possible for the mastoid process to become sclerosed, for under the 
stimulus of an infective process, new bone-formation occurred in the mastoid air cells, and if 
this process was continued long enough, what was originally a cellular mastoid bone could be 
transformed into a dense or sclerosed one. 


The PRESIDENT said that Mr. Watson-Williams had brought forward an important 
perennial problem, which was not yet settled. The interference with cellular development 
which might take place as a result of mastoiditis must necessarily be produced during the 
very early years of life. One could not imagine a fully-developed, pneumatized mastoid 
process becoming sclerosed by an otitis. 


Mr. Eric WATSON-WILLIAMS (in reply) thanked members for the views they had 
expressed, but could not say that his mind had yet been made clear on the matter he raised. 
It was difficult for him to accept the view that once a mastoid had become cellular it could 
become acellular. But if infection was the true story, one would expect, on the law of 
averages, that unilateral acellular development of the mastoid would be relatively common. 
For a child almost always to have both ears affected to the same extent, or to have both 
ears escape to the same extent, seemed unlikely. He therefore thought infection was not a 
convincing explanation of failure of mastoid cell development. 
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Internal Derangement of the Knee in Children and Adolescents 
By H. A. T. FatrRBank, M.S. 


THE purpose of this short paper is to call attention to the chief differences to be 
found when a series of cases of derangement of the knee-joint in young patients is 
compared with those of adult age. It is generally agreed that derangement calling 
for operation is rare in the young child, and that the frequency increases during 
adolescence and early adult life. 


TABLE I.—NON-ARTHRITIS KNEE CASES UNDER AGE OF 20 YEARS. 

Cases 
Congenitally abnormal external semilunar cartilage (13 cartilages) : = ai 12 
Fractures of normal semilunar cartilages (proved at operation. Int. = 12. Ext. = 10) 20 
Loose bodies, result of direct external trauma ae & Eee: oo 2 
Osteo-chondritis dissecans wis a fat ae a ‘ _ 14 
Congenital absence of crucial ligaments . wih : ae son l 
Cysts of external semilunar cartilage ‘ : : sa sin awe 3 
‘* Snapping knee” not operated upon (probably abnormal ext. semilunar cartilages 3 
Slipping patella (operated upon eh ee = ae ; 8 

63 


Table I gives some details of a small series of cases in children and adolescents 
dealt with during the last twelve years. The most striking feature in the cartilage 
cases, which form more than half the total, is the relative frequency with which the 
external cartilage is at fault. Though all agree that the internal cartilage more 
commonly calls for removal in the adult, the percentage frequency recorded varies 
enormously. In the period under review 36 abnormal or damaged cartilages were 
removed from patients under the age of 20—including a case classed under osteo- 
chondritis dissecans, but excluding the cystic cases); 23 of these were external and 
only 13 internal, a proportion of nearly 1°8 to 1. If children only are considered, 
the proportion of external cartilage lesions is considerably higher. During the same 
period tne author's adult cases (20 years and over) give a proportion of 2°7 to 1 in 
favour of the internal cartilage, a figure which agrees very closely with Dunn’s [1], 
but is distinctly lower than that given by Piatt [2], Bristow [3], and others, with 
much larger series of cases. Of the 23 external cartilages removed in the present 
series, no less than 13 (56%) were regarded as congenitally abnormal, another very 
striking fact. Dunn found only 10% of the external cartilages abnormal in his 
patients of all ages, while Bell-Jones [4] found 18% abnormal. In no case have 
we seen an undoubted developmental error affecting the internal meniscus. The 
younger the patient with internal derangement, the more likely it seems is the 
external cartilage to be found at fault and to be congenitally abnormal. Only three 
cases of cyst of the external cartilages are included in the series, but two other 
young patients were seen in whom a diagnosis of cyst was made without hesitation, 
but in whom—in the absence of marked symptoms—operation was postponed. In 
both cases the local swelling disappeared completely, and—apparently—permanently. 
One of these was re-examined at intervals for many years. 
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Osteo-chondritis dissecans, as one might expect, is relatively common. Of a total 
of 32 cases of this condition affecting the knee-joint, at ages varying from 9 to 52 
years, 14 are found in the present series. These younger cases differed in no way 
from the remainder. The case of complete absence of the crucial ligaments, in a boy 
aged 62 years, was dealt with by a fascial graft, with a perfect and permanent 
result [5]. 

Slipping patella (8 cases) supplies a relatively large figure in the table. One 
difficulty I have experienced in these young patients, relying for one’s diagnosis, as 
one usually must, on the patient’s own account of the crises, is in excluding an 
unstable patella as the cause of the trouble. Slipping patella comes “ into the 
picture ” as a possibility in older children and adolescents—particularly in girls—much 
more than it does in adults. The difficulty is not diminished by the fact that the 
patients commonly point to the antero-internal aspect of the joint as the seat of the 
trouble, owing to the inevitable stretching of the capsule in this region when the patella 
is displaced. While examining cases of suspected recurrent dislocation of the patella, 
I have been struck by the marked apprehension often displayed by the patient when 
the patella is pushed outwards in testing the stability of this bone. Not uncommonly 
the patient will seize the examiner’s hands to check the manipulation which she finds 
uncomfortable and regards as distinctly dangerous. This sign, when present, I regard 
as strong evidence in favour of a diagnosis of slipping patella. In some cases the 
patella itself seems to be roughened and sensitive on its deep aspect. I might add 
that I have been struck by the frequency with which damage to the cartilage of the 
patella is found to be present, at all ages, when examination of this bone is made a 
part of the routine procedure in all knee cases that are explored. If the slightly 
oblique, vertical incision on the appropriate side of the patella is used for exploring 
the cartilage, the examination of this bone is a simple matter. The diagnosis of a 
knee case in a child is, in my experience, by no means always an easy matter. The 
history is often imperfect, and there may be some difficulty in even deciding whether 
the case is traumatic or inflammatory in origin. A rough rule which for many years 
I have found to be a useful guide in most cases is the following :—Fluid in the knee 
indicates trauma or a mechanical fault ; synovial thickening alone indicates tubercle ; 
synovial thickening plus fluid indicates non-tubercular infective arthritis. I think it 
is wise to hesitate before exploring a knee-joint in a child unless one feels quite sure 
of one’s diagnosis. No harm results from delay. Quite a number of children with 
swollen knees of indefinite origin get well if they are only given time, with or without 
a period of splintage. 


TABLE II.—CONGENITALLY ABNORMAL EXTERNAL CARTILAGES. 


Sex. Cases 
Beye .«.. +0 ows one “ wea ine 5 
Girls... one ns ons aa Me ea 7 

Age. 

Under 12 ee ee sae = ae — 6 
12 and over 6 
Anatomical Types. 

Dise or discoid ne ; on a - 9 
Anterior half only present be ive ae noe 3 
Reversed one ine = 1 
13 

Over 20 years ... ie Jaa = ae “ 3 
Total 16 


To return to the congenitally abnormal cartilages, Table II gives some details of 
the twelve cases with thirteen abnormal cartilages. The youngest patient was 7 at 
the time of operation. A still younger patient, seen with typical signs in both 
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knees, was ony 5 years of age: as he was free from symptoms no operation was 
performed.  Bell-Jones mentions a child operated upon when 2 years old for 
symptoms dating from the age of three months. Only two cases of abnormal 
external cartilage have been met with over the age of 20: in one of these both knees 
were affected. It seems reasonable to assume, therefore, that if present and inclined 
to give rise to trouble, this developmental error will do so probably before adult life 
is reached. In only two of the twelve younger patients were the signs and symptoms 
bilateral ; in one of these the second knee did not require operation. The symptoms 
have usually been of a mild chronic or recurrent character; “ locking’’ is distinctly 
uncommon. In only two of the series was there a definite history of trauma. The 
most striking sign—and the one for which advice is often sought—is the character- 
istic and well-known “snap” or “clonk”’, which can be said to be audible, visible 
and palpable, as the leg passes a certain angle of flexion, usually during the extension 
movement, but sometimes during both flexion and extension. The outer tibial 
tuberosity appears to jump over an obstruction a it moves forwards during extension, 
while in many the tibia seems to jump into a valgum position in relation to the 
femur. An abrupt movement of the cartilage is easily seen in many of the patients, 
sometimes suggesting that the cartilage has moved forwards and sometimes that it 
has moved backwards. I am inclined to disagree with Middleton [7], and say that 
the forward movement is the more common. All but one of the cases displayed 
this snap, but it was also present in two of the cases with congenitally normal, 
though damaged, menisci. In most cases the diagnosis of an external-cartilage 
lesion is easy, and in view of the age of the patient, the finding of a congenital error 
can be predicted with fair certainty. 

Anatomically our cases seem to fall into three groups: First, the discoid (nine 
cases) in which the cartilage displays no suggestion of the usual crescentic shape, 
but forms a more or less complete circular disc lying in the outer half of the joint. 
The centre of the disc is usually, but not always, much thinner than the periphery, 
and may be perforated or so thin that it is easily damaged during removal. In 
some the whole length of the peripheral border of the cartilage is attached to the 
tibia. The first specimen of this complete type was reported by Bristow [6] in 1927. 
In others there is a short free border, close to the tibial spine, a condition which 
might well be described as a cartilage so wide that it completely separates the outer 
condyle from the tibia. In yet others there are two free borders, either corresponding 
in position more or less to the normal, i.e. one near the centre of the joint, and the 
other opposite the popliteus tendon, or in quite unexpected situations. A case of 
this type, from the present series, was reported in 1925 [8]. Specimens of this type 
have been placed in the “discoid” group because in each case the meniscus was 
much more extensive than usual, stretched across the outer half of the joint, 
separating femur from tibia, and its shape and thickness could not possibly have 
resulted from trauma to a normal cartilage. Sub-discoid might be a more suitable 
title for these very irregular cartilages. All the fourteen cases reported by Bell-Jones 
seem to belong to this group. 

In the next group (three cases) the posterior half is entirely absent. The 
anterior half is abnormal in shape and thickness, and forms a sort of semicircular 
half-disc. In two of the three cases, in the region of the external lateral ligament, 
the cartilage ended by turning upwards towards the femur, to which it appeared to 
be attached, instead of to the tibia. This was a very definite and striking finding. 
In the third case no sign of the anterior crucial ligament could be seen; whether 
this was the result of developmental error or of trauma could not be determined. 
Thirdly, in a group by itself, we have placed a cartilage which, though crescentic in 
shape, was attached to the tibia mesially instead of laterally, while the free concave 
border was directed outwards instead of inwards. This specimen, removed from a 

* boy aged 7, seemed to us quite definitely not the result of a so-called bucket-handle 
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lesion of a normal cartilage, since almost the whole of its peripheral border was 
attached to the bone. I have labelled this “ reversed ’’, as being the only descriptive 
title which occurs to me. The shape of one of the discoid cartilages is rather 
suggestive of this “reversed” type. Some of the specimens, in addition to the 
developmental error, showed signs of damage by repeated trauma. In one of the 
cases, classified above as fracture of a normal cartilage (a girl, aged 9), the middle 





Fic. 3.—Disc with two short free borders, one close to tibial spine, the other 
opposite popliteus tendon. 


part, opposite the external lateral ligament, was thinned and fibrous, possibly the 
result of developmental error and not of trauma. The anterior end showed a large 
tag, which accounted for the symptoms. Possibly this cartilage was similar to 
those removed by Dunn from the two knees of a man aged 43. 

The results of complete excision of these cartilages seems to be good. In the 
cases with a long history, and particularly when the bones have been separated by an 
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Fic. 4.—Sub-disc, with two free borders in irregular situations. 


FIG. 





Fic. 6.—‘' Reversel”’ type of abnormal external cartilage. 
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abnormal cartilage of some thickness, some instability is naturally present for a 
time after operation. I am not sure whether this laxity of ligaments ever disappears 
in some cases. The majority reported themselves as entirely free from symptoms at 
varying periods after operation. 

In conclusion I repeat that, speaking generally, I think we should be rather 
more cautious about operating upon the young patients as compared with adults, 
since quite a number of the former, in spite of suspicious symptoms, get perfectly 
well 

[NovE: Details of the individual cases showing abnormal external cartilages are 
heing published elsewhere. The specimens are in the Museum of the Royal College of 
Surgeons.] 
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Arthrodesis in Young Children 
By M. Forrester-Brown, M.S. 


THE object of this paper is to dissipate a misapprehension which seems to have 
limited the activities of quite a number of orthopedic surgeons. The conception, 
which seems to me fallacious, concerns the bone-forming powers of cartilage in 
quite young children and has three aspects, i.e. :— 

(1) That the joints of quite young children cannot be arthrodesed, because the 
cartilage covering the ends of long bones and surfaces of tarsal and carpal bones 
will not form bone. 

(2) That if a successful arthrodesis were attained, the mere fact of shaving off 
the articular cartilages would interfere so seriously with the subsequent growth of 
the whole bone as to dwarf the limb. 

(3) That even if a deformity were corrected by such an operation and solid fusion 
were obtained, yet the new bone would be so soft and plastic that it would yield 
again in a very short time to the deforming forces. 

My own experience during the past eleven years has tended to disprove such 
ideas and to support the advocacy of early operation in suitable cases, which was 
put forward many years ago by such pioneers as Hibbs, Stiles, and Putti. Their 
views, however, do not seem to have spread as widely as is desirable, while some of 
the supporters of early operation have failed to take certain essential precautions 
and thereby have spoiled their results. 

Let us consider in turn each of the above-mentioned dangers. 

(1) Bone-forming power of growing cartilage-—Hibbs, of New York, used to 
inquire why the cartilage of a child’s foot, which is capable of providing the bone for 
a whole adult foot, should be thought to be a poor bone-forming material, and his 
universal use of arthrodesis for tuberculosis of the ankle and tarsus demonstrated 
by its results that the fear was ungrounded. The massive callus produced in joint 
and epiphysial fractures in children provides more evidence of the same type. 

In this connexion it must be remembered that the types of case for which 
arthrodesis operations are indicated tend to be poor bone-formers from the nature 
of their original pathological process, e.g. tuberculosis, poliomyelitis, and congenital 
bone-defects. Amongst the latter, the condition of congenital fracture of the tibia 
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is one in which some metabolic fault in calcium deposition tends to cause regular 
re-absorption of any new bone formed, so that grafting operations inevitably acquire 
a bad repute. In operating on cases of such types, one must bear in mind the 
complication of the original disease and take precautions which would not be 
required in a normal child of the same age. 

(2) Risks of disturbing epiphysial growth.—The diseases already referred to as 
impairing the patient’s bone-forming powers, also tend, when severe, to impair the 
growth of epiphyses spontaneously, quite apart from any surgical interference. 
This is true of tuberculosis when it invades the epiphysial line, and therefore Stiles 
and Hibbs urged that its course should be checked by an arthrodesis operation, 
before it advanced so far, and they showed by a good technique, e.g. on the knee, 
that the appalling degrees of shortening which occurred in some surgeons’ practices 
were not inherent in the operation itself. 

Again, cases of very severe poliomyelitis with a flail limb tend to have great 
stunting in the length, as well as in the volume, of the limb, apart from any surgical 
intervention, or any splinting, e.g. a totally neglected case. Occasionally the 
stunting occurs in a limb with considerable retention of muscle-power, and suggests 
a lesion of the trophic, instead of the motor, nerves. 

Finally, cases of absence of one long bone, such as the fibula or radius, almost 
always have great stunting of the remaining bone, even when untreated. Anything 
which improves the function of the limb by stabilizing a hand or foot will induce 
the maximum growth latent in the limb, but the inherent lack of growth-power 
must be borne in mind in judging the effect of an operation 

It seems likely that a failure to weigh all these factors has led to the condemna- 
tion of a number of operations which are very useful when applied in suitable cases, 
with due recognition of the limitations of all surgery in such difficult cases. 

Congenital club-feet provide another instance of this sort, for in double cases, 
although the treatment may be identical on both feet, or may be entirely neglected, 
yet almost always one limb develops better in length, in volume of bone and muscle, 
and in muscle-balance, than its fellow, which must represent an initial and inherent 
deficiency of growth impulse. 

(3) Danger of relapse of deformity from bending of soft bone-—The risk of the 
deformity recurring after operation, by bending of soft bone, is present at any age 
with the diseases already referred to, where bone-forming power is diminished, and it 
must be guarded against by adequate and prolonged splinting. Although the latter 
may seem tedious to a young patient and to an ardent surgeon, yet it will be found 
that the total period of splinting required is much reduced compared with that 
otherwise needed to ensure that the maximum development, both as to quality and 
quantity, shall occur. In regard to the policy which is popular in some quarters, 
even amongst orthopedic surgeons, namely, to let the child exercise the limb without 
support against deformity until growth has ceased, I would point out :— 

(a) That as the growth forces are deflected from normal lines, when it is complete, 
the deformity will be much more severe than the initial one and will usually require 
a considerable resection of bone to correct it, especially in the foot, so that the 
ultimate size and shape will be less satisfactory than after early operation plus 
splinting. 

(b) If the subsequent deformity could be limited to one part of the limb, or even 
to one limb, the policy might have great advantages, but usually there are such 
complicated secondary compensations that the ultimate correction of one factor, 
such as a varus foot, leaves the function far from normal, and it will be impossible 
to retrace the slow stages by which such other deformities were induced. Thus 
there may be a rotation of the tibia outward on the femur, or of one side of the 
pelvis forward, or a scoliosis, whose presence will totally mar the result of an 
arthrodesis of the foot, however well carried out. 
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In view of these facts, 1 make a special plea for a careful weighing up by the 
surgeon of the function actual and potential, of each limb as a whole and in relation 
to the whole body. It is lack of such judicious assessment that has given many 
operations a bad reputation, though they are sound in themselves. 

Let it not be forgotten that, even if an early bone operation is slowly followed 
by some degree of relapse, it may be worth while, provided that it prevents a rapid 
production of deformity, which might have occurred without operation, also that 
it can be corrected years after by some quite minor procedure. It is the early 
operation which makes a late one impossible that is to be condemned, and I contend 
that none of those advocated here do this. 

The only cases in which operation is advised with an incision directly into the 
depths of the epiphysis are those for anchoring a foot to the tibia in cases of absent 
fibula, and the hand to the ulna for absent radius. If the technique outlined is 
followed, there is no resection, so that the chance of checking growth is small ; 
whereas the untreated case always has defect of length, and poor function in 
addition. 


INDICATIONS FOR EARLY ARTHRODESIS 


I feel that in the following types of case early arthrodesis represents actually the 
most conservative method and in my hands it has given very satisfactory results. 

Poliomyelitis—In poliomyelitis when splinting is not entirely checking the 
progress of the deformity, or when stabilization of one joint will enable other 
moderately weak joints to function without a splint. The chief instances of this 
are :— 

(1) Flail-foot which is developing fixed adduction, in spite of all forms 
of splinting, even including a leather mould inside the boot. This is a fairly 
common finding and, if the deformity is allowed to advance, it not merely 
breaks up each boot in a few weeks, but its correction ultimately requires 
removal of a considerable amount of bone, whereas in the early stage only 
the articular cartilage need be sliced off. 

(2) Calcaneo-cavus which cannot be controlled by splinting, as indeed 
few cases of bad calf-paralysis can. In this case a transplant should be 
added, with a technique which will be described in a moment. 

(3) Thenar paralysis, for which an arthrodesis of the first carpo- 
metacarpal joint should be associated with Mr. Whitchurch Howell’s 
rearrangement of the flexus longus pollicis. 

(4) Flail-shoulder, especially. when the elbow-muscles are weak, as they 
tend to regain tone when one of the joints over which they play is stable. 
A successful arthrodesis enables the cumbersome abduction-splint to be 
dispensed with and yet prevents the development of an hour-glass deformity, 
the presence of which makes arthrodesis at a later age very difficult, and 
which strains both biceps and triceps at the very stage when they may be 
trying to regain tone. If the angle of abduction secured at operation is later 
partly lost, it is easy to restore abduction at any age, by a bone-wedge; 
whereas it is not easy to get bony union in a shoulder which has not 
functioned for years, when the head of the humerus has become like an 
egg-shell. In young children, even after two years of complete paralysis, the 
humerus and glenoid are found quite vascular, especially if the limb has been 
splinted in abduction from the onset of the paralysis. This precaution also 
keeps the capsule short, so that the apposition of the rawed bones is 
maintained by it and is not dependent on outside fixation such as pegs. 


Absent radius or fibula.—In cases of absent radius or fibula an arthrodesis, 
as soon as the child is old enough to stand the operation and when it first begins 
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to attempt accurate movements with the fingers, will ensure both the best possible 
function of the limb and its maximum possible growth. One must explain to the 
parents that under all circumstances this will remain stunted. 

Congenital equino-varus.—In a few cases of severe congenital equino-varus 
with non-development of the peronei it is useful to associate an arthrodesis of the 
subastragaloid joints with lengthening of the tendo Achillis and ligaments. The 
foot will be more easily controlled by special boots or splints when this joini is 
stabilized. Even if a further bone-wedge is required in adolescence the general 
axis of the foot will have remained better till then (fig. 1). 











Fic. 1.—Sub-astragaloid arthrodesis at age of 24 years on neglected club-foot. ‘I'wo years later, 
position maintained, though the untouched mid-tarsal joints were relapsing. 


Tuberculous knee or ankle-—An occasional case of tuberculosis of the knee or 
ankle, in which neglect of treatment, or failure of the disease to respond to 
conservative measures has resulted in subluxation and poor function. With 
modern early diagnosis and prolonged open-air treatment such cases become daily 
more rare. 

TECHNIQUE 

Only a few points of technique need emphasis, as the general principles are 
familiar to every bone surgeon. 

In the poliomyelitis cases it is only necessary to slice away the articular cartilage 
from the surface of the bones, leaving the growing cartilage of two bones in contact 
and it is usually helpful to anchor these by a ligature of strong catgut passed on a 
curved cutting needle, so that no displacement can occur during the application of 
the plaster, for these limbs are small, usually very fat, and hard for the assistant to 
hold. The trimming can best be done by a stout amputation knife rather than an 
osteotome, as the knife does not strain the cartilage that is to be left or the bony 
nucleus. 

When the mid-tarsal and subastragaloid joints are fixed, no attempt should be 
made to get the considerable backward displacement of the foot on the leg that is 
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part of Dunn’s technique in older children, as this requires more removal of bone 
than is wise in a young foot. By the word “ young”’ in these cases we refer to 
children under 6 or 7 years of age. In children younger than 4 the operation is not 
likely to be needed, as a paralysed child will not be walking much and it is during 
walking that the adduction deformity slowly occurs (fig. 2). 

When the shoulder is arthrodesed, it is wise to raw the under surface of the 
acromium, make a greenstick fracture of the process and stitch the tip in contact 
with the region of the great tuberosity, as the rawed glenoid by itself provides a 
very small surface for bony union. Often the acromio-humeral bridge forms quickly 
and stabilizes the joint until the glenoid has ossified across, months later. Until the 
skiagrams show good bony trabecule across the interval, the shoulder must be 








Fic. 2,—Poliomyelitis. Flail foot, two years after arthrodesis, ahowing that growth has not been 
disturbed. 


splinted in abduction, the safest method being by a spica plaster, with a lid removed 
for massage. 

For a calcaneo-cavus deformity—a lesion which presents special difficulties—a 
technique which I have evolved has proved very satisfactory. It is a combination 
of the methods of a number of surgeons. As the feet are usually small and the 
tarsal bones difficult to control, the operation is carried out in two stages at an 
interval of three or four weeks (figs. 3 and 4). 

Stage I deals with the cavus according to Sir Robert Jones’ plan—i.e. the articular 
cartilage is shaved off the head of the astragalus, the front of the os calcis and 
the back of the cuboid and scaphoid, the last being sometimes removed altogether, 
and the cuneiforms rawed. The front of the foot is jammed against the back and 
anchored by a stitch through cartilage or periosteum. This should entirely abolish 
the cavus deformity, which is compensatory to the calcaneus, and now the latter is 
apparent in its full extent, so that often the toe-nails touch the shin. The foot is 
fixed thus by adhesive plaster cr plaster of Paris, till the arthrodesis is solid. This 
can be confirmed by X-ray examination, but one must judge by the apposition of the 
bones, as trabeculz do not show for a long time. The most convenient incision is 
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Poliomyelitis. Calcaneo-cavus four years after onset. 








Fic. 4.—Same case as in fig. 3, four years after author’s operation for calcaneus. 
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one down the front of the external malleolus carried outwards to the base of the fifth 
metatarsal (fig. 5). 

Stage II corrects the calcaneus by a posterior wedge and compensates for the 
calf paralysis by a transplant. With the patient prone all this can be done through 
a J-shaped incision along the outer side of the tendo Achillis carried down behind the 
external malleolus. If the first stage has been carried out through an incision in 
front of the malleolus, scar tissue is not found at the second operation. When the 
tendo Achillis is retracted the tibialis posticus can be found and divided just above 
the internal malleolus, so as to provide part of the active transplant, and both 
peronei are similarly divided. The subastragaloid joint is opened from behind, or 
merely rawed by a bone wedge sufficiently to bring the foot into equinus at about 
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Fic. 5.—Drawing from skiagrams showing two stages in author’s operation for calcaneus. 


100°. As no transplant can equal the normal calf muscles, it is desirable that the 
foot shall never dorsiflex beyond 95°. It tends to lose a little plantar flexion in the 
course of years, so should be put up in considerable equinus at the operation. The 
spring of the foot is kept, because the ankle-joint is not disturbed and plantar flexion 
far beyond this remains, allowing the push-off at each step. In order to hold the 
joint against early strain, half the tendo Achillis is split off, divided about 4 in. above 
the ankle and used as a sling by wrapping it round the fibula deep to the periosteum 
and suturing it to itself with the foot in equinus (fig. 6). This keeps the position 
until the peronei and tibialis posticus—which are sutured to the other half of the 
tendo Achillis to provide the active transplant—hypertrophy sufficiently to take the 
body-weight. In these cases, after some months, the patients can usually walk and 
run on tip-toe, but cannot stand more than a second on tip-toe. 

It is not necessary to drill the tibia and thread half the tendo Achillis through, 
as in Mr. Elmslie’s original operation, for the simpler method of pulling the tendon 
round the fibula above the interosseus ligament is equally etfective and this bone is 
easily reached from the external incision. As with all foot-arthrodesis operations, 
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it is desirable to fix the foot in slight valgus and this is assisted by the external 
approach. 

In young children both these types of foot-arthrodesis require careful splinting 
until the bones are firmly united, the necessary period varying with different cases. 
Usually six weeks in plaster is sufficient, provided that a close-fitting mould is then 
worn inside the boot. The mould, which I learned from Putti of Bologna, is 
made on a plaster-cast and can be of celluloid, as in Italy, or of leather, reinforced 
with cork, which I myself use. For the adducting-foot, the reinforcement is placed 
along the inner border and under the front of the os calcis to prevent dropping ; for 
calcaneus cases it is made to fill the space between the heel and the ground, i.e. 
when the foot is in equinus after operation. 

Very often such a stabilization will enable a patient with weak knee- and hip- 
muscles to walk without a caliper, whereas before the operation the continual 
slipping sideways of the foot threw a strain on the knee, which either proved too 
much for the quadriceps, or else was leading to an insidious development of knock- 
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Fic, 6.—Author’s operation for calcaneus (second stage). 


knee and outward rotation of the tibia on the femur, a deformity most trying to 
deal with later. 

For absent radius I have carried out an arthrodesis of the carpus to the ulna in 
children aged from eighteen months to two years, that is, before the fibrosis of the 
radial muscles is marked and just when the child is beginning to get voluntary 
control of his digits. The technique is to expose the carpus by an ulnar incision. 
It is not much larger than a cherry-stone and must be handled gently. The 
proximal row, or both rows, of “ bones” (cartilage) are rawed slightly back and 
front. Then the lower end of the ulna, which has been freed from its ligaments by 
a sharp elevator, is carefully split coronally and held open like an oyster while the 
rawed carpus is sprung up into it. The tight fore-arm muscles hold it like a spring 
and it can be further secured by a catgut stitch on a cutting needle passed through 
ulna and carpus. This manceuvre is easy in the very young child; it becomes more 
difficult each year, as the ulna gets more brittle and tends to snap instead of 
springing open. The splinting is best done by adhesive strapping, passed between 
the digits and well up above the elbow. Plaster of Paris tends to slip off the 
conical limb and to lever the hand away from the ulna. Union is rapid in these 
cases. 

Absence of the fibula (or tibia) can be dealt with by a similar method, but it is 
the sides of the tarsus that should be shaved and the tibia should be split sagitally. 
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Putti’s original technique was to bore the tarsus and push a spike of tibia into it, but 
I have not yet found a tarsus large enough for this. Usually it is the os calcis which 
one wedges into the tibia, and as there will be no ankle-joint, the foot must be kept in 
equinus and slight valgus. Although the feet always look strange when the patient 
is barefoot, they go into an ordinary boot without showing any deformity. At first 
they tend to slip up out of the boot, but as the tarsus develops there is dorsiflexion 
at the tarso-metatarsal joint, and with a cork wedge under the heel, the foot keeps in 
and has some spring. A stiff foot at a right angle to the leg walks like a wooden 
one. It must be remembered that all good artificial limbs have the foot in equinus. 

Regarding the occasional cases in which arthrodesis is required for tuberculosis 
in a young child, no attempt should be made to get a clean resection of the whole 





Fic. 7.—Congenital absence of radius. R, Author’s type of arthrodesis performed three years 
previously. L, Another method carried out unsuccessfully five years previously. Growth failed, 
and a successful arthrodesis was performed six months before the date of the skiagram. Some growth 
then began, but obviously not enough to equal that on the right. 


tuberculous area, but merely the articular surfaces should be rawed, and any cavities 
leading into the bone can be gently scraped and swabbed with iodine. If the parts 
are unstable, the bones can be anchored by a long Stiles’ nail passed through the 
skin and removed at the end of three weeks through a window in the plaster. 

It is hoped that this brief review of a big and complicated subject may induce 
those surgeons who contend that no bone surgery should be performed on a child 
under the age of eleven and twelve years, to reconsider their position. On the other 
hand it would be very unfortunate if some of the younger surgeons were induced to 
operate on every paralysed foot in a young child, and on most of the club-feet, 
without taking the most careful precautions to see that the splinting after operation 
is efficient and prolonged, and that the technique of the operation does not allow 
removal of large masses of bone-forming tissue. 
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Bone Shortening for Inequality of Length in the Lower Limbs 
By R. Brooke, F.R.C.S. 


ANY form of treatment which entails the performance of elaborate operations on 
a shortened paralysed limb for the correction of various deformities, and possibly 
the stabilization of a number of joints, must of necessity be incomplete if a child is 


subsequently to walk with a 24-to-4-inch patten or cork under the sole of the foot on 
the affected side. It is not enough that the function of the limb is good and that 


the child can walk well with a straight spine. The presence of a high cork boot is a 
very serious drawback both from a physical and a psychological point of view. 
Treatment is complete only when good function is secured without the aid of an 
appliance ; that is to say, when the lengths of the two limbs are equal. This may be 
effected by: (1) Limb-lengthening operations. (2) Limb-shortening operations. 

There is much to be said in favour of limb-lengthening operations. In some 
hands good results have been recorded, but considerable apparatus is required, the 
technique is complicated, and the necessary skill is of no mean order. Finally, the 
amount of lengthening obtained is often disappointingly small. Limb-shortening 
operations would seem to be, in the present state of our knowledge, the operations 
of choice. They have their difficulties, and the least of these are the technical 
difficulties of the operation itself. More important is the difficulty of deciding 
(1) the best age at which to perform the operation ; (2) the correct amount of bone 
to remove. 

THE Most SUITABLE AGE FOR OPERATION 


It is preferable to operate at as early an age as possible. If stabilization 
operations have been performed already, so much the better; if they have not, 
an allowance must be made when calculating the amount of bone to he removed 
from the sound limb, to compensate for the additional shortening which these 
operations will entail at some future date. 

To operate at an early age is a counsel of perfection which in practice will need 
qualification. Mechanical difficulties preclude the removal of bone in the very 
young. In the older child the sooner the operation is performed the sooner the 
child will be relieved of its appliance, and all the disabilities both physical and 
psychological which it entails. 

Fig. 1 is a graph showing variations in the length of the lower limb in the two 
sexes at different ages. It is based on Myers’ anthropometric measurements of 
school children and graduates, and is obtained by subtracting the sitting height 
from the stature. The vertically-hatched area represents the variation in males and 
the horizontally-hatched area the variation in females. At any age the maximal and 
minimal lower limb lengths are indicated in the graph by the upper and lower limits 
of the areas for males and females respectively. The distance between the upper and 
lower limits represents the degree of variation. It is at once clear that there are 
marked differences in the degree of variations at different ages and that ‘these 
variations do not correspond in the two sexes; thus, in the male, the variation is 
greatest between the ages of 6 and 8 years, and 11 and 14 years, and least between 
the ages of 3 and 5 years, and 9 and 11 years. In the female, variation is greatest 
between the ages of 7 and 9 years, and 13 and 14 years, and least between the ages 
of 3 and 6 years, and 11 and 12 years. These periods of increased variations 
correspond accurately with periods of increased growth rate. 

It is suggested that greater accuracy in estimating the amount of shortening 
which will be necessary will be achieved if the operation is performed during a 
period of minimal variation, and for this reason the (3 to 5) 9 to 11 in males and 
the (3 to 6) 11 to 12 intervals in females are as the time of choice for performing 
the operation. 


Fes.—OrTH. 2 # 
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How MUCH THE LIMB IS TO BE SHORTENED 

The amount which the limb must be shortened will depend on whether the cause 
of the shortening, whatever it may be, is active or not. If it is not, it will be 
sufficient to remove an amount of bone equal to the amount of shortening which is 
present. The cases recorded below are examples of limb-shortening operations 
performed on the growing subject in which subsequent growth of the affected 
limbs was unimpaired. 

If, on the other hand, the cause is still active, it will be necessary to remove 
not only this amount, but an additional amount equal to the amount of shortening 
which will be added as the child grows, whenever the cause is active, if limbs of 
equal length are expected when growth has ceased. 

If, at the time when operation was contemplated, the length of the sound limb 
when the factor causing shortening in the other limb had begun to act, and when 
growth had ceased, were known and if it were assumed that the shortening factor 
acted uniformly throughout the growing period, then the amount of growth-lag while 
the sound limb was growing through a given length would also be known, and the 
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amount of lag which might be expected while the sound limb was growing through a 
further known length could be calculated. 

Unfortunately the lengths cf the sound limb when the shortening commenced 
and when growth ceases, are unknown, neither is it known for certain that the 
factor causing the shortening acts uniformly throughout the growing period. 
Especially is this so in the case of infantile paralysis. So little is known of the 
cause of the shortening in this disease and the time during which shortening is 
active. It is, however, possible, by assuming that the sound limbs at these periods 
are of average lengths, and the factor causing shortening is acting uniformly 
throughout the whole of the growing period, to calculate the amount of additional 
shortening which may be expected in any particular case. In this connexion it is 
unfortunate that no anthropometric measurement of the lengths of the lower limbs 
is available, and it is necessary to resort to a more laborious process of subtracting 
the sitting height from the stature, to obtain this information. The work is all the 
more laborious because the subtracting must be made independently at each age, 
for the proportional length is different at different ages. Fig. 2 is a graph showing 
the stature and the lower limb length at different ages. It is at once apparent that 
the proportion of the stature made up by the lower length at 6 years (A) is different 
from that at 12 years (B). 

The calculation of the amount of shortening which will be required may for 
convenience be expressed in the form of a formula as follows : 


X = Age at commencement of Disease. 
Y = Present age _— Subject , 

Z Age when growth ceases. 

Ss Stature . 

Sh = Sitting Height : 


Qmount of Shortening in ins. required 
3 (S-Sh at Z) - (S-Shat Y) | present Shorten 
4(S- Sh at Y) - (S-Sh at X) in inches. 
EXAMPLE GLENNYS.T. 


|.P. commenced at 1% years. 
Present age G years. 
Age when growth ceases. 20years. 
Amount of Shortening in ins. required 
3 (S-Sh at 2) -(S-Sh at G6) 
4 (S-Sh at 6) - (S-Sh at I) 


- 2 % inches. 





ing 





7 % inch. 


The details of the cases mentioned above are as follows: 


Glennys T., aged 6 years, gave a history of a transient attack of fever at the age of 
eighteen months followed by weakness of the left leg and difficulty in walking. Examined 
at the age of six years, the left leg was found to be } inch shorter than the right. There was 
some weakness of the left quadriceps. The shortening was almost completely above the 
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knee-joint. The child was of average stature for her age, and as she was in a period of 
minimal variation, it was decided to perform a limb-shortening operation. Adopting the 
method of calculation according to the formula above, the amount of shortening was estimated, 
and 2} inches of bone were removed from the shaft of the rightfemur. The ends of the bones 
were brought into apposition and held there by a small Lane’s bone plate. Re-examined 
at the age of ten years, the right leg was rather more than j? inch shorter than the left 
(see fig. 3). F 

Peggy P.. aged 13 years, had a left leg 2? inches shorter than the right. The shortening 
was above the knee-joint and the shortening factor was still active. It was calculated that 
in order that she might have an equal limb when an adult, just under 4 inches of bone should 
be removed from the sound limb. As the child was at a suitable age for operation, 3} inches 
of bone was removed from the right femur. 

Re-examined at the age of 18 years, the girl is short, but the two limbs are of equal 
length (fig. 4). 
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In each of the cases described, lumbar ganglionectomy was perfomed and in all 
of them the limb became warmer. The increase of growth in length of the limb noted 
by other observers after the operation, was, in the present series, disappointingly 
small, so much so, that as far as calculations for limb equalizing operations are 
concerned, it has been regarded only as a slight plus amount in making any final 
adjustments that may be thought necessary, and not enough to alter appreciably the 
calculated figures. 











Fic. 3.—G. T., aged 10. Fic. 4.—P. P., aged 18. 


If the shortening is below the knee-joint, the sound limb must also be shortened 
below the knee, otherwise the level of the knee-joints will be different, causing 
uneven gait and noticeable in a sitting position. It is very little more difficult to 
shorten the limb below the knee than to shorten it above the knee. The following 
case illustrates the limb-shortening below the knee. 


Philip G., aged 14 years, gave a history of an attack of infantile paralysis at the 
age of one year, after which the right leg was weaker than the left. On examination the 
paralysis was seen to be confined to the calf muscles. There was 1{ inches of shortening of the 
right leg, chiefly below the knee; the right leg was also blue and cold, and the boy suffered 
considerably from chilblains in wintertime. In this case chest trouble prevented any active 
treatment until the age of twelve years, when a right lumbar ganglionectomy was performed. 
The leg was afterwards much warmer, and all signs of chilblains had disappeared. The right 
leg was now 2 inches shorter than the left. It was decided to perform a limb-equalizing 
operation. As no arthrodesing operation was necessary, the amount to be removed was 
calculated from the previous formula, and a little less than 2} inches of bone was removed from 
the shafts of the left tibia and fibula; the ends of the bones were brought into apposition and 
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those of the tibia fixed by means of an ox bone plate. When last examined two years after 
the operation, the boy now 14 years old, had the following measurements: The right leg was 
29% inches in length, and the left a little less than 29} inches. The left leg was thus still a 
little more than } inch shorter than the right. The boy was 5ft. 1 inch in height—tall for 
his age. 


If the shortening is both above and below the knee, it will be necessary to remove 
the bone from the sound limb above and below the knee also. This is illustrated in 
the following case. 

Ronald b., aged 13 years, had an attack of infantile paralysis at the age of 2 years, 
affecting the left leg above and below the knee. The left ankle and foot were flail, but this 
deformity had been corrected elsewhere, with excellent results, by a subastragaloid arthrodesis 
and a posterior bone check operation. When first seen he was 13 years of age. The left leg was 
24 inches shorter than the right. The limb was blue and cold. A left lumbar ganglionectomy 
was performed, and adopting the calculation previously mentioned, and assuming that the 








Aged 14. Aged 15. 
Fic. 5.—R. B. 


boy would be of average height when an adult, it was calculated that 3} inches of shortening 
to the sound limb would be necessary. Accordingly, three months after the first operation 
the right leg was shortened 2} inches by the removal of that amount of bone from the tibia 
and fibula, as the boy was now fourteen years old and in a period of minimal variation and 
growth. The ends of the tibia were brought into apposition and fixed by a Lane’s plate, 
which has since been removed. A little later 14 inches of bone was removed from the right 
femur. Re-examined at the age of 15 (fig. 5) the boy is short in stature. The right leg was 
still just over one inch shorter that the left, as indicated by the pelvic tilting. 
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, Section of Urology 
President—BERNARD WARD, F.R.C.S. 


November 26, 1936 


Non-malignant Tumours of the Kidney necessitating 


Nephrectomy 
By CuTHRERT DUKEs, M.D. 
THE specimens which I am showing are examples of non-malignant tumours of 
the kidney which necessitated nephrectomy. They include three examples of 


adenoma of the kidney, five specimens of papilloma of the renal pelvis and two 
hydatid cysts. I do not propose to describe these in detail, but should like to make 
a few remarks about the relation of so-called benign tumours to malignant growths 
of the kidney. 

In each of the three examples of adenoma of the kidney the surgeon performed 
nephrectomy because he thought that he was dealing with a malignant growth. 
This illustrates the fact that there is no clinical way in which these so-called benign 
tumours can be distinguished from malignant growths, provided they have grown to 
such a size as to produce symptoms. Even after removal of the kidney one cannot, 
as a rule, distinguish a benign from a malignant growth except by microscopic 
examination. One of the three tumours which I am showing looked rather unusual, 
but the other two when first opened up were thought to be ordinary hyper- 
nephromas. However, the true nature of the tumour is seen at once from the 
microscopic sections, for histological examination shows the growth to be composed 
of well-diffsrentiated cells arranged in a perfectly regular fashion. It is surrounded 
by a capsule and there is never any sign of invasion at the edge. 

Although, on histological grounds, these tumours must be classed as benign, it is 
obvious that from the clinical point of view they must be regarded as malignant. 
If the growths had not been removed they would certainly have killed the patients, 
though more slowly than acarcinoma. It is important to make a correct pathological 
diagnosis because, given two tumours of equal size, the results of surgical treatment 
are likely to be better when the growth is an adenoma than when it is a carcinoma. 
The pathologist’s report that the tumour is an adenoma should therefore be received 
by the surgeon as good news”’, but must not be the occasion for unreserved 
jubilation, because except with regard to very small growths, one cannot say for 
certain that there is no possibility of recurrence. It is a safer rule to regard all 
adenomas more than two inches in diameter as potentially malignant, for when they 
get as big as this we often find some area in which the histological appearances are 
suspicious of a change to carcinoma. In this respect they resemble the next group 
of so-called benign growths, namely—villous papillomata of the renal pelvis. Of these 
tumours I have brought five examples to illustrate steps in development. 

Villous papilloma of the renal pelvis at its commencement appears to be a 
non-malignant growth. In the first specimen exhibited the tumour consisted of a 
small cluster of epithelial villi attached by a broad stalk to the wall of the renal 
pelvis. Microscopic examination showed the tumour to be composed of well- 
differentiated cells entirely non-malignant in character and arrangement. The 
second specimen shows a similar tumour at a slightly more advanced stage, affecting 
only the lower half of the renal pelvis and lower calyx. This was histologically 
benign, but at the base there were suspicious areas. In the third specimen the 
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tumour had spread over the upper half of the renal pelvis and into the upper calyx, 
eating away the upper pole of the kidney. In microscopic appearance this tumour 
was also benign, but none the less it can be seen to be destroying the kidney. The 
fourth specimen shows villous papilloma at an advanced stage. The growth has 
extended into each calyx, and seems to have eroded the kidney. Although now 
there was frank carcinoma with infiltration at the base of the tumour, yet the more 
superficial parts appeared histologically as benign. The fifth specimen of papilloma 
of the renal pelvis exemplifies the fact that the degree of clinical malignancy depends 
on the situation of the primary growth. In this case the growth commenced at the 
pelvi-ureteric junction, and affected the upper two inches of the ureter. It caused 
obstruction, resulting in a severe degree of hydronephrosis and renal atrophy. The 
primary growth was, however, comparatively small, and had not extended far into 
the renal pelvis. The calices were completely unaffected. A second villous 
papilloma was present in the lower third of the ureter. 


Two Specimens of Renal Growth.—H. P. Winspury-WalreE, F.R.C.S. 


(1) A left kidney removed at post-mortem from a woman aged 47. The section 
shows a very considerable solid tumour (adenocarcinoma) occupying and extending 
well beyond all the limits of the upper half of the kidney. No appreciable deformity 
in the instrumental pyelogram. 

(2) The reasons for presenting this case are the unusual nature of the growth and 
the favourable outcome, in spite of what appeared to be a bad prognosis. The section 
of the specimen shows a new growth occupying the middle half of the kidney. From 
its appearance it has the characters of a definitely malignant tumour, inasmuch as 
its margins appear to blend gradually into the surrounding renal tissue. Microscop- 
ically the neoplasm was pronounced to be leio-myo-sarcoma. The patient was a 
man aged 71 who complained of hematuria and pain in the left side. An ascending 
pyelogram on the left side gave a characteristic picture of a renal growth. The 
patient was alive and well, without any evidence of recurrence, four years after the 
operation. 


Diffuse Papillomatosis: Removal of Kidney, Ureter, and Part of 
Bladder. Cure.—JoHN EVERIDGE, F.R.C.S. 


Male aged 35. 

Clinical history.—No urinary symptoms had ever occurred. No hematuria. In 
1929 a huge painless swelling was discovered accidentally ; it occupied the whole of 
the right side of abdomen, flank and loin, and was cystic. 

Cystoscopy showed a sessile papilloma one inch in diameter covering the position 
of the right ureteric orifice. Retrograde pyelography was impossible; intravenous 
pyelography had not, in 1929, been introduced into this country. 

Operations: (1) January 25, 1929. Right lumbar incision exposed a lobulated 
hydronephrosis, the size of a melon, extending beyond the brim of the pelvis. The 
ureter was thickened to the size of an index finger. Division of the ureter three 
inches from its commencement, revealed it to be crowded with papillomata. 
Examination of the kidney showed the greatly dilated pelvis and many of the 
calices to be packed with papillomata. 

(2) February 10, 1929. Through a right rectus-splitting incision the bladder and 
the right ureter were exposed. The ureter was separated in its whole remaining 
length. The bladder was opened, and, partly from within and partly from without, 
the area of the papilloma of the bladder was generously resected, thus permitting 
block removal of the ureter and the affected part of the bladder. The whole length 
of the ureter was found to be distended with papillomata. 

Recovery from both operations was rapid and uninterrupted. 
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Subsequent cystoscopic examinations proved non-recurrence, and the patient, 
now aged 42, is in perfect health. 


Primary Papillomata of Ureter, Secondary Hydronephrosis and 
Transplant Deposits in Bladder. Removal of Kidney and Ureter. 
Recovery.— JOHN EVERIDGE, F.R.C.S. 

Female aged 65. 

Operation.—Nephro-ureterectomy. Uninterrupted recovery. Cystoscopic fulgur- 
ation of vesical deposits. 

There are two points of interest in this case: (1) The rarity of primary ureteric 
papillomata. (2) The absence of dilatation of the ureter above the papillomata, 
although obstruction from the growth was sufficient to cause a large hydronephrosis. 


Three Renal Tumours successfully removed from Female Children 
aged 3 Months, 4} Years, and 14 Years respectively.— A. WILFRID ADAMS, M.S. 
(1) L. L., female, born 4.10.35, increased by 2 lb. in the first eight weeks of life. 
Thereafter she vomited most feeds and her weight remained stationary at 8$1b. At 
ten weeks admitted, under the care of Dr. O. C. M. Davis, to the Bristol Children’s 
Hospital where abdominal enlargement and cedema of the legs developed. Urination 
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Fic. 1.—Left renal tumour, weighing 1 lb. 9 0z., removed from baby aged 3 months, weighing 8} Ib. 


normal and feeding improved but the infant became painfully marasmic. Leuco- 
cytosis 17,000. No abnormality in the urine. A large smooth ovoid tumour filled 
the left flank, and was obviously killing the infant. 

Cystoscopy: Bladder-lining strikingly pale. Ureteric orifices normal. Nothing 
dripped from a catheter passed 10 cm. up the left ureter. 








450 


Proceedings of the Royal Society of Med icine 


Fic. 3.—Section of tumour. 
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23.1.36: Left nephrectomy under local anesthetic (novocain). The tumour 
delivered easily and weighed 1 lb. 93 oz., nearly a fifth of the total weight of the 
patient (fig. 1). 

A short pyrexia was followed by swift recovery, and the infant left hospital a 
month later. The illustration (fig. 2) shows her remarkable progress. 

Professor Davie reports: “Section of tumour, in parts not necrosed, shows 
spindle-celled sarcoma structure, with areas of myxomatous degeneration. Appear- 
ances are not incompatible with the sarcomatous elements in the matrix of a Wilm’s 
tumour, but no glandular elements were to be found.” (Fig. 3.) 

It seems most probable that the tumour was of antenatal origin. 

(2) B.J., female aged 44 years. 

27.7.36: Had been discharged from a hospital as beyond relief when brought to 
me. She was a pale child, with a large, hard, mobile lump filling the right half of 
the abdomen. The trouble had begun as a limp in the right leg seven months before. 
There had been no urinary symptoms. The urine was normal. Intravenous left 
pyelogram appeared to be normal, though not very well defined. On the right side 
the pelvis was obviously dilated, and the upper calyces bulged, but the lower calyces 
were absent. A large soft-tissue shadow corresponded to the shape of the tumour, 
clinically. 

27.7.36: A tumour of the right kidney weighing 1 lb. 11 oz. was removed. The 
peritoneum adhered above and was inevitably opened, and a gland, of the size of an 
almond, on the front of the hilum was taken away. 

Microscopy reveals a typical Wilm’s tumour. 

The wound healed very satisfactorily and the child was soon well and remains 
so—four months since the operation. She has put on 8 lb. in weight in the last 
seven weeks, and there is no sign of recurrence, 1.12.36. 

(3) N. W., female aged 14 years. 

On 5.3.31 this dumb epileptic child was first seen on account of hematuria. 
The doctor stated that apart from copious hematuria in 1929, there were no 
symptoms of urinary disorder. On the day of consultation she thrice passed 
apparently pure blood from the bladder. There was a large tumour in the left loin. 

7.3.31: Her life was threatened so acutely by further hematuria, that I removed 
the tumour, which weighed 4 lb. Pyrexia lasted three weeks, but the scar was 
wellnigh dry when she was discharged six weeks later. 

In 1933 Dr. Macdonald Critchley diagnosed the cerebral condition as “ tuberose 
sclerosis "’, and has reviewed her from time to time up to the present. 

November 1936: She has been in fair health till recently, but her mental— 
and, consequently, her general—-health are now so much impoverished that she is 
contined to bed. 

There is no sign of recurrence of the renal growth at five and a half years after 
its ablation, and seven and a half years since the onset of heavy hematuria. 

Dr. A. D. Fraser describes the histological appearance as that of Wilm’s tumour : 
‘“Embryoma. Adeno-myo-sarcoma showing smooth muscle, renal cells with 
abortive glomeruli and tubules, one large moderate encapsuled and many small 


non-encapsuled.”’ 


Papillomata of both Kidneys, Ureters, and Bladder due to Bilharzial 
Infection.— A. CLIFFORD Morson, O.B.E., F.R.C.S. 

This specimen is shown through the courtesy of Dr. H. B. G. Newham of the 
London School of Tropical Medicine. It was brought to this country by the late 
Professor Sandwith from Cairo in 1903, and is the only specimen of its kind in 
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existence in Great Britain. It is doubtful whether the museums of Europe and 
America possess anything comparable to it. 

Such a case is not likely to be seen again now that bilharzial disease can be 
eradicated by means of the injection of antimony. 

Patients suffering from untreated bilharzial disease die from either sepsis or 














Bilharziosis of the urinary tract with formation of papillomata. 


malignant disease. At one time many cases were observed in Egypt with multiple 
perineal fistule due to chronic infection arising in the lower urinary tract, the 
result of bilharziosis. 

Squamous-celled carcinoma has been known to develop in one or more of these 
fistulous tracts. Carcinoma of the kidney and bladder has also been recorded. 
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Three Specimens shown by JAMES CARVER, F.R.C.S. (by courtesy of Dr. W. G. 
BARNARD): 


I.—_Large Adenoma of Kidney with Hemorrhage into Growth. 

Female aged 62, operated on four years previously for a malignant papilliferous 
growth of the uterus. Complained of a painful lump in the loin and occasional 
attacks of vomiting. The lump was hard and was diagnosed as a hydronephrosis (fig. 1). 
Intravenous pyelography showed a very large renal tumour and pushing up of the 
renal pelvis towards the diaphragm. Nephrectomy was performed. The patient 
died later from secondary deposits in the pelvis resulting from the malignant uterine 
tumour. 
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II.—Carcinoma of Ureter with Hydronephrosis and Secondary Growths 
in Bladder. 

A post-mortem specimen (fig. 2) from a female patient aged 58. No history was 
obtained. 

Microscopic jfindings.—Solid trabecular polygonal-celled carcinoma of lower end 
of ureter. 


III.—Multiple Papillomata filling Pelvis of Kidney. 

Female aged 58. Admitted to hospital on account of hematuria of three weeks’ 
duration. No other urinary symptoms. Large tumour in left loin (fig. 3). 

Cystoscopy.— Negative. Ureteric specimens from the left kidney showed blood 
and some pus cells 

Pyelography showed a large kidney with marked filling defect in pelvis pushing 
over the ureteral pelvic junction towards the middle line. 

Nephrectomy.—No evidence of malignancy on histological examination. 
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Fic. 2.—Carcinoma of ureter with hydronephrosis and secondary growths in bladder 
(Mr. Carver’s second specimen). 
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Fic. 3.—Multiple papillomata filling pelvis of kidney (Mr. Carver’s third specimen). 
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Mr. JOCELYN SWAN showed a number of renal tumours from the museum of the 
Royal Cancer Hospital to exemplify various types of disease and also showed a 
number of lantern slides illustrating his remarks. Referring to the pathology of the 
so-called hypernephroma, he thought it must be now accepted that these tumours 
were carcinomata arising in the renal cells and not, as was previously thought, from 
aberrant areas of suprarenal gland tissue. He found, however, considerable difticulty 
in accepting the classification proposed by Ewing, into papillary and alveolar 
adenocarcinomata, because each type could be found in the examination of different 
parts of the same tumour and in a critical examination of 50 cases of hyper- 
nephromata by Dr. Piney and Dr. Hawksley, only six could be classed as papillary 
carcinoma and only nine as adenocarcinoma, whilst in the remaining 35 cases, 
areas of each type were found in 32 tumours. He preferred, therefore, to look 
upon all these cases as carcinoma and would rather use the word “ nephroma” as 
suggested by Hugh Young than “ hypernephroma”™ which implied a derivation from 
suprarenal rest tissue. 

Mr. Swan suggested that there seemed to be two clinical types of the disease, 
one in which the tumour mass was limited and which showed more or less demarca- 
tion from the renal tissues by the presence of a fibrous layer almost suggesting a 
capsule and a second in which no marked limitation was present, but in which the 
tumour mass infiltrated irregularly into the kidney and he thought that cases in the 
former group gave a much better prognosis after nephrectomy. 

With regard to the diagnosis of these cases, he agreed that the greatest help 
was afforded by pyelography, but in his experience intravenous pyelography often 
failed to give a sufficient shadow upon which a definite diagnosis could be made and 
he preferred to carry out the examination by the ascending metbod. He showed 
several slides in which intravenous pyelography had failed to give any picture or 
only an indefinite one in the diseased kidney, but showed very marked deformity 
with the ascending method. He said that there was no typical picture obtained by 
pyelography in a case of renal carcinoma, but he relied upon gross deformity or 
absence of a renal calix, or the presence of a filling defect in the renal pelvis. 

Mr. Swan said that he regarded the Wilm’s tumour in children (embryological 
adenocarcinoma) as an extremely malignant type of growth, but he was able to 
show one specimen of this type, removed by Mr. Lawrence Abel, from a child 
aged 1 year and 9 months, who had remained quite well and free from disease for 
seven years. 

With regard to treatment, he advised attempt at removal of the kidney, together 
with the surrounding perirenal fatty tissue, by the lumbar route, provided that the 
tumour mass was not fixed and also that radiographic examination showed no 
evidence of secondary deposits in the lungs or in the bones of the skeleton. He had 
not seen any good done by deep X-ray therapy in cases of renal carcinoma, but he 
thought it advisable to give a course of deep X-ray treatment after operation. 

Asked in the subsequent discussion about the prognosis in these cases, Mr. Swan 
gave the figures which he found when he collected his cases in 1933. Excluding 
cases of Wilm’s tumour, sarcomata and growths of the renal pelvis, a total of 39 
cases of hypernephromata were operated upon, but in some the growth was found 
too extensive for removal. In 32 cases nephrectomy was performed. 

In five of these the patients died as the result of the operation, two from shock, 
one from pneumonia, and two within a month of the operation, one death being due 
to nephritis. Ten patients subsequently succumbed from recurrence of the disease 
at intervals varying from four months to two years, the most common seat of 
recurrence being in the abdominal glands, in the lungs, in the liver and in the bones. 
The fate of four is unknown, of the remaining thirteen cases in which the patients 
recovered, two have subsequently died from intercurrent disease, one from acute 
post-influerzal pneumonia after seven years and one from cerebral hemorrhage afte) 
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five and a half years. Including these two cases the interval since operation has 
been : twelve years, one case; ten years, one case; nine years, two cases; seven 
years, two cases; six years, onecase; five and a half years, one case; two and a half 
years, one case, under two years, four cases. Since these figures were put together 
three years ago, the patients in two of the recent cases have died, one after 
three and a quarter years from cerebral hemorrhage without any sign of recurrence 
and one after three years from dementia. In this case no post-mortem could be 
obtained, and a suspicion must remain that there might have been some intracranial 
recurrence. 


Sir ALFRED WEBB-JOHNSON said that his experience was similar to that of 
Mr. Jocelyn Swan, namely, that an intravenous pyelogram often failed to demon- 
strate clearly the presence of a tumour in the kidney. It was curious, however, as 
Mr. Jocelyn Swan had pointed out, that a kidney in which there was a tumour 
often failed to excrete the dye. In his experience a retrograde pyelogram practically 
never failed to reveal the presence of a tumour. He showed a specimen and a 
pyelogram illustrating this point in the case of a comparatively smalltumour. Well- 
marked deformity of the upper calyces was clearly demonstrated. 

Tumours in the loin, simulating tumour of the kidney, were not uncommon, 
and sometimes very interesting conditions were found. He showed a specimen 
of a double uterus in a girl aged 17. Menstruation had been normal and had 
evidently been occurring from the right half of the uterus, while in the left half, 
which had no external opening, there had been accumulation of menstrual fluid, 
which had led to the formation of a large hematocolpos and hematometrium 
and an enormous left hawmatosalpinx, which occupied the left loin. Fortunately 
urological diagnostic methods had led to the exclusion of renal tumour and the 
condition was dealt with through an abdominal incision. 


Papilloma and Intussusception of the Ureter.—Vicror W. Dix, 
F.R.C.S. 

J. C., a man aged 54, admitted to the London Hospital on March 22, 1932. 
Seven weeks before admission he had had an attack of hematuria which lasted for 
two days. The urine was light red in colour and had, he thought, contained only a 
small amount of blood. He passed blood on one occasion afterwards. There were 
no other symptoms. 

On examination.—A healthy-looking man with no physical signs ; the urine 
was normal. 

Cystoscopy under spina] anesthesia March 23, 1932; a small papilloma, lying 
behind and external to the left ureteric orifice, was destroyed by diathermy. 
Patient went home next day. Between March 1932 and March 1934, he was 
cystoscoped six times. No recurrence was seen in the bladder, although in 
February 1933 and in June 1933, he thought that he had passed blood on one 
occasion in the week preceding his visit to hospital. 

In April 1934, he had a definite attack of hematuria lasting for three days. 
There was a considerable amount of bleeding. He was readmitted to the London 
Hospital April 22, 1934. There were again no physical signs found on examination. 
Neither kidney was palpable. 

The following investigations showed an obstruction in the left ureter, just above 
the sacro-iliac joint. 

Cystoscopy (23.4.34).—Normal bladder and ureteric orifices. 5 c.c. of 0-4% 
indigo-carmine intravenously: Right, six minutes; left, no colour after twelve 
minutes. Catheter passed up left ureter only as far as the upper part of the sacro- 
iliac joint. Left pyelogram (23.4.34).—No opaque fluid in pelvis. Obstruction 
indicated. Right pyelogram (26.4.34).—Normal. Excretion pyelogram (27.4.34): 

















31 Section of Urology 457 


Perabrodil, 20 c.c. Left hydronephrosis. No visualization of left ureter. Normal 
right kidney and ureter (fig. 1). 

On May 7, 1934, I explored the left ureter and found a fusiform expansion, 
approximately 4 cm. long at the site of the obstruction. The ureter below the 
expanded area was normal; and above that area it was slightly dilated. An 
incision was made over the swelling, which proved to be a fleshy tumour. The 
incision was sutured and uretero-nephrectomy was performed. 

The patient made an uninterrupted recovery and went home on the seventeenth 
day. He has been seen at intervals since and has remained free from symptoms. 
Last seen November 14, 1936. 





Fic, 1. 


Description of Specimen. (Bernhard Baron Institute of Pathology, London 
Hospital. Specimen, S.D., 1146/1934.) 


Macroscopic examination.—The specimen consisted of the kidney with 23 ecm. of 
ureter (fig. 2, p. 32). 4 em. below the pelvis the ureter was dilated to form a fusiform swelling 
(4 em. long xX 2°2 cm. in diameter). This swelling contained a plum-shaped tumour 


{8 x1°8 X1°8 cm.) which had a fibrous, yellowish-white, faintly varicose surface, a firm, 
white cut surface, and a central core (0°5 em. in diameter) of greyish connective tissue rich 
in blood-vessels. From the upper end of the tumour a stalk (1-5 cm. long X 0°7 cm. in 
diameter) projected and consisted of intussuscepted ureter. A probe passed between the 
adjacent outer coats of the ureter was arrested at the base of the papillarytumour. A probe 
passed down the lumen of the ureter, which was constricted to about 0-2 cm. in this region, 
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was arrested by the tumour, but fluid injected down the ureter emerged freely and flowed 
between the tumour and the pedicle on the left side. The ureter below the tumour displayed 
two regions where it was thin-walled and slightly dilated (1°5 cm. in circumference) and 
between them a narrower zone, where the mucosa was thrown into conspicuous transverse 
folds. The pelvis and the larger calyces were moderately dilated (the latter being up to 
1°5 cm. in diameter), but the renal tissue was only locally compressed. The cortex measured 
0°9 cm. The medulla measured up to 1°5 em. 

Microscopie examination.—Solid papillary transitional-celled papilloma of ureter: no 
evidence of carcinoma (fig. 3). Ureter: no histological abnormality. 


Comment 


The case has two points of interest, one diagnostic, the other pathological. A 
complete examination in 1933 would have shown a lesion of the left ureter, and in 
the light of subsequent events there can be little doubt that it should have been 
made. I was not convinced, however, until 1934 that there had really been further 
hematuria, because the patient himself was uncertain about it. Fortunately, no 
harm was done by the delay of more than a year. 

As far as I have been able to ascertain, intussusception of the ureter has not 
been described before, and the specimen, since it is probably unique, shows a 
condition of some pathological importance. It illustrates in an interesting way the 
normal peristaltic activity of the ureter. 


Grawitz Tumour of Unusually Low Malignancy.—-Vicror W. Dix, 
F.R.C.S. 

W. J. H., a man aged 43, admitted to the London Hospital November 15, 1925. 
One week before admission, after heavy work, he noticed blood in his urine in the 
evening. On the following morning, and on two other occasions within the next 
twenty-four hours, he again passed blood. The bleeding then stopped. He had 
never had any other urinary symptoms and his general health was good. 

On examination..—Healthy in appearance. Right kidney considerably enlarged and 
had a regular outline ; it moved freely and was not tender on palpation. The following 
examinations were carried out: Urine (15.11.25): Acid. 1022. Slight cloud of 
albumin. No reduction. Deposit: A few leucocytes and oxalates. Blood urea 
(15.11.25): 27 mgm. per 100 c.c. Radiogram of urinary tract (15.11.25): No stone. 
Cystoscopy (20.11.25): Normal bladder and ureteric orifices. Right pyelogram 
(20.11.25): Grossly deformed pelvis and calyces. 

The patient was discharged on November 27, 1925, and apparently a diagnosis 
of some cystic condition of the kidney was made, although the notes are not very 
clear on this point. 

After discharge he remained well for nearly eight years. He then began to have 
slight pain in the back, and about two weeks later he was readmitted to the London 
Hospital, May 16, 1933. There had been no further hematuria and micturition was 
normal. The patient’s appetite was good and he had not lost weight. 

On examination.—He was still healthy in appearance and, although rather thin, 
not obviously wasted. There was a very large renal tumour on the right side. It 
moved freely on respiration and could also be moved on palpation. There were no 
other physical signs. 

The following examinations were made: Urine (17.5.33): Acid. Very heavy 
cloud of albumin. No reduction. Deposit: Pus and few red cells. Culture: 
B. proteus. No tubercle bacilli found. Blood urea (18.5.33): 30 mgm. per 100 c.c. 
Cystoscopy (19.5.33) : Normal bladder and ureteric orifices. 5 c.c. of 0°4% indigo- 
carmine intravenously: Right, eight minutes; left, eight minutes. 

Right pyelogram (19.5.83): Similar to that of 1925 (fig. 1). Comparing the 
pyelograms of 1925 and 1933, it is seen that although the general shape is similar, 
the tumour has obviously increased in size. 
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Lumbar nephrectomy, May 31, 1933. The tumour weighed 5lb. 6oz., but in 
spite of the large size the operation was not unduly difficult, and the patient made 
an uninterrupted recovery. He has been seen on four occasions since, the last being 
on December 3, 1936. He has remained well and free from recurrence. 








Fic. 1. 


Description of Specimen. (Bernhard Baron Institute of Pathology, London Hospital, 
Specimen S.D., 1131/1933.) 


Macroscopic examination.—The specimen was approximately oval, and measured, 
in the position in which it lay in the body, 26 cm. from above down, 16 cm. from side to side 
and 10 cm. from before back. The lower part of the posterior surface was occupied by a 
heart-shaped portion of the outer surface of a kidney, measuring 18 cm. from above down and 
16 cm. at its widest. This portion of kidney was smooth, covered with a transparent capsule 
and of normal appearance, except for two slightly raised nodules (4 cm. and 5 em. in 
diameter), which were mottled deep red and yellow. The remainder of the outer surface of 
the specimen was covered with a capsule continuous with that of the kidney. It was beset 
with slightly raised nodules of various sizes: these were ved, mottled with pale yellow, while 
the sulci between were slate-grey. 

The specimen was divided by coronal section (fig. 2). A portion of kidney (7 cm. long by 
2°5 cm. deep) showing cortex and medullary pyramids, was thus exposed on the lower and 
inner margin of the cut surface. From this a strip of partly hemorrhagic renal pelvis, with 
ureter attached, extended for 10 cm. along the outer margin, to turn inwards for 3 cm. 
Above this, an apparently isolated demilune of smooth, slate-grey pelvis (8 cm. by 2 em. by 
4 cm.) curved parallel with, and 1 cm. below, the upper extremity. The rest of the 
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cut surface was occupied by a mass of pale yellow, bulging, very friable tissue. In this were 
sections of two oval nodules (8 by 5 cm. and 2-5 by 1-5 em.), both sharply demarcated by a 
narrow slate-grey capsule. The surface of these and of the rest of the mass was transversed 
by slightly sunken grey lines, forming a net with meshes 2 or 3 mm. in diameter. The 
remnant of kidney appeared to be sharply demarcated from the mass. 

Microscopic eramination.—The tumour is split into anastomosing and discrete acini by 
vessels. Almost all these have no muscle and very little collagen in their walls. Where the 
collagen is relatively abundant, it is swollen, hyaline, and lightly stained. The acini are oval 








Fic. 2. 


or trabecular. Within them are occasional capillaries. The tissue of the acini is generally 
widely separated by a clear space from the vessels which bound or enter them. Capillaries 
within the acini, thus, frequently lie in the centre of a wide clear space. This separation of 
the tissue is doubtless an artefact. In the greater part of the sections the acini are solid, 
compact masses of cells, which are free from obvious vacuolation. The cells that bound these 
acini frequently are approximately cubical or columnar; the remainder are polygonal. The 
cells and their nuclei vary considerably in size. There are many giant nuclei, and multiple 
nuclei are common. The cytoplasm is usually very finely vacuolated, eosinophil, lightly 
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stained, and bounded by a distinct intercellular membrane (fig. 3). In places, however, 
many cells, especially in the periphery of the acini, are greatly distended, and contain a 
scanty net of cytoplasm or are water-clear. In some of these cells is a healthy nucleus, in a 
few a shrivelled nucleus, while in many no nucleus is met in the section. There is no 
definite evidence of tubular formation; the acini appear to be solid. There are, certainly, 
rounded spaces which resemble lumina, but there are transitions from the smaller of these 
to distended cells, while the larger correspond to clear spaces from which a central capillary 
has been lost. 

Where the growth meets the kidney there is a capsule of compressed fibrotic renal tissue 
containing tubules. A few renal tubules, however, lie in immediate contact with the cells 
of the growth, and a very few lie just within the margin of the growth. 

The nature of the growth.—The growth has infiltrated between renal tubules, although 
compression of the kidney is more conspicuous. It is, therefore, malignant. It is very 





difficult to decide its origin. It is a most unusual kind of renal tumour. In the absence of 
any tubular or alveolar structure it is impossible to be certain that it is a Grawitz tumour, 
arising from renal tubules. The alternative is a tumour of ectopic suprarenal cortex. It 
recalls certain rare tumours of the cortex of the suprarenal bodies, which show little evidence 
of malignancy. In these, however, and in undoubted carcinomata of the suprarenal cortex 
the acini have been smaller and less sharply defined, and distended dropsical and water-clear 
cells have been absent, even when glycogen has been very abundant. Such cells are very 
numerous in Grawitz tumours, and cells with a sharp intercellular membrane are also a 
characteristic of Grawitz tumours. Moreover, tubular or alveolar structures may be very 
scanty in Grawitz tumours, and there are many renal tumours which are exactly like the 
solid parts of Grawitz tumours and contain no tubules. The growth differs from the solid 
areas of ordinary Grawitz tumours in that the cells are more uniform and much less 
frequently water-clear. In its general appearance, however, it corresponds more closely to 
the solid areas of Grawitz tumours than to carcinomata of the suprarenal cortex. It is 
probably, therefore, a Grawitz tumour of a relatively benign histological type. (Hubert M. 
Turnbull.) 
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Comment 


The chief point of interest in this case is the extreme length of the history. It 
was known in 1925 that there was already a renal tumour of considerable size, and 
a comparison of the pyelograms made in 1925 and 1933 suggests that it had been 
present for as long before 1925 as the interval between the pyelograms, a total time 
of sixteen years before removal. There has been no recurrence in the three and a 
half years that have elapsed since it was removed. Professor Turnbull’s opinion is 
that the tumour is a Grawitz tumour of a relatively benign histological type. 

I am indebted to my colleagues, Dr. Panton, Dr. Vilvandré, and Dr. Jupe, for the 
use of reports on examinations carried out in their departments; and particularly 
to Professor Turnbull, who has not only allowed me to make use of the records in his 
department, but has also written the description of the renal tumour and its histology 
for me. 


Five Cases of Adeno-carcinomata of the Kidney.—ALrex. E. RocHE, 
F.R.C.S. 


Hematuria was present in four out of the tive cases; as also was loss or 
deficiency of weight. 

Case I.—A boy aged 6 years. No hematuria; pain in right loin (one day) ; loss 
of weight (six months). 


Case IJ.—A man aged 60. Three painless attacks of hematuria in three months ; 
clots; loss of weight (six months). 


Case III.—A man aged 54. Two painless attacks of hematuria in forty days; 
clots; a third hematuria with penile pain from clots; a little loss of weight. 


Case IV.—A girl aged 6 years. Two painless attacks of hematuria in two and a 
half weeks, then hematuria with left abdominal colic, requiring morphia; loss of 
weight (one year 

Case V.—A woman aged 49. Hzmaturias and loin pains, one and a half to two 
years. No lossof weight. This patient had been twice explored elsewhere two years 
previously ; the first time on account of supposed acute appendicitis. At operation 
there was thought to be a large right hydronephrosis. 


It is notable that, in all the cases, though the history of hamaturia was short, 
the loss of weight had been noticed much longer, and the growth in all the cases was 
relatively large. One deduces the importance of investigating hematuria, especially 
when painless, and notes the long intervals (of several months) between the attacks 
of hematuria in the fifth case. 

A lump was felt in all cases, though a lump is really a late sign. One may 
conclude that three of the cases, in which the hematuria history was of three 
months’ duration or less, were early from the point of view of hematuria, but late 
as regards the progress of the growth. 

This may account for the poor general prognosis in cases of renal growth. 
The surgeon is faced with the urgent need for thorough investigation of all cases of 
hematuria; but the general practitioner, at the pre-hematuria stage, is faced with 
the still more difficult task of wondering why a patient is losing weight or appetite. 
The lesson to be learned from these cases is that such a patient needs thorough 
clinical examination rather than a tonic. 

The diagnosis of renal neoplasm in these cases was made on: Case I, lump alone 
—confirmed by uroselectan pyelography ; Case II, lump and bloody unilateral 
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effluxes—confirmed by uroselectan pyelography ; Case III, bloody effluxes and 
uroselectan (lump not felt on first visit); Case IV, lump and uroselectan; Case V, 
lump and bloody eftluxes and uroselectan. 

Uroselectan gave positive and certain information in all the cases, not only as 
to the diagnosis of neoplasm, but also as to its site inthe kidney—and, of course, 
as to the good function of the opposite kidney. Therefore ascending pyelography 
was not necessary and consequently was not performed, in any of the cases. One 
wonders if this may not bea desirable omission (unless, of course, the uroselectan 
results are doubtful) in view of the possibility of pyelovenous backflow, and of the 
frequency of the appearance of metastases soon after nephrectomy. 

Cystoscopy, carried out in the four hematuric cases (but not in the case of the 
boy) showed bloody unilateral eftiuxes in three, and cloudy and purplish effluxes in 
the fourth. 

Specially notable is the presence of calcification (usually associated with stone 
or tuberculosis) in three out of five cases, visible in plain skiagrams, and of a curious 
stippled, granular, patterned nature. Its distribution was (1) in the man aged 60: 
the middle of the growth in the necrotic area; (2) in the girl aged 6: dotted 
throughout the growth ; in the woman aged 49: at the upper margin. It appeared 
as yellow spots of hard matter, on which the knife grated in cutting the specimen. 
Calcification, which is, I believe, noé usually recorded in renal neoplasms, may thus 
be a feature in their diagnosis, consistent with neoplasm, and certainly not exclusive 
of it. Further, calcification, presumably a chronie process, shows that the lump 
has been there for some time, and is additional evidence that growths come to the 
surgeon late. In this connexion one notes that in the last case a lump had 
probably been present for two years. 

As regards pathology, the growth in each of these cases was an adeno-carcinoma, 
those in the three adults being typical hypernephromas, while those in the children 
did not show the characteristic vacuolation of cells of the adult cases. 

In all five cases nephrectomy was performed ; in that of the boy, by a transverse 
transperitoneal incision; in the others, bv an oblique extraperitoneal incision. All 
the patients had post-operative deep X-ray therapy. There was no operative 
mortality, but the first patient died six and three quarter months later. 


The after-history is necessarily short :— 


Findings.—Case I—Right kidney: Globular mass, of size of coconut, a small 
remainder of kidney above and behind. . A secondary mobile mass, of size of hen’s 
egg, close to cceliac axis, in renal pedicle, left behind. Patient well and fat three 
months later. Died from peritoneal carcinomatosis six and three-quarter months 
after operation. 


Case II.—Upper three-quarters of right kidney of size of fist: lower quarter 
normal. Eight months after operation patient feels well; working ; weight steady ; 
no bleeding, but does not look very well. 


Case III.—Upper three-quarters of left kidney, large, rounded, irregular, lobu- 
lated. Seven and a half months after operation very well and fat; working; no 
bleeding. Weight 12 stone 9 lb. (up 3 lb.). 


Case IV.—Lower half of left kidney enlarged, rounded, hard. Six and a half 
months after operation patient is very well; still gaining weight, no bleeding. 


Case V.—Lower seven-eighths of right kidney much enlarged and rounded by 
soft hypernephroma. Only seven weeks since operation; patient left hospital eleven 
days ago, well. No bleeding. 
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Carcinoma of the Left Ureter.—E. W. RicHeEs, M.C., MS. 


Patient, woman aged 46. 

The diagnosis was at first obscured by the presence of a small stone in the 
right ureter, but this was passed after cystoscopy. Excretion urography showed 
a left hydronephrosis. A ureteric catheter was obstructed on the left side at 15 cm., 
where bleeding was caused. Pyelography showed a filling defect in the ureter just 
above the catheter, with a hydronephrosis and hydro-ureter above it. 

At operation there was found a fusiform swelling of the ureter, about 2 inches long, 
adherent to the peritoneum. The kidney, ureter, and adherent peritoneum were 
removed. Microscopical examination showed a papillary growth of the ureter with 
early invasion of the muscularis mucose by strands of transitional cells. Six 
months after operation the patient was well, but cystoscopy disclosed a small 
papillary projection on the right side of the bladder which was considered to be a 
seedling growth and was submitted to diathermy. Now three months later, there is 
still a little irregularity in this situation. 


Specimen of Secondary Carcinoma of Ureters.—D. M. Pryce, M.D. 


There was no growth in the kidneys, and very little in the other solid organs, 
such as the liver and pancreas. The primary growth was a mucus-secreting 
carcinoma of the left breast. It had reached the ureters and other tubular struc- 
tures in the abdomen such as the small intestine and fallopian tubes by lymphatic 
permeation. There was chylous ascites and a hemorrhagic transudation into the 
left pleural sac: also small foci of growth in the lungs due to arterial embolism. 
The deposits of growth in the ureters were merely incidental, there being no 
urinary obstruction. 


Four Specimens of Tumour of the Renal Pelvis.—J. Swirt Jory, F.R.C.S. 


I.—Male aged 55. For fifteen months had attacks of hematuria, some 
accompanied by pain in the left side. Physical examination negative. 


Cystoscopy.—Bladder and ureters normal, clear urine coming down from both 
kidneys. Pyelography.—Irregular filling defect in upper part of the left renal pelvis, 
giving typical appearance of a villous growth. Upper calyx completely obliterated. 
Renal function.—Good excretion on right side; fair on left. 

Operation.—Complete nephro-ureterectomy. (Death from paralytic ileus on the 
fifth day). 


Specimen.—Large villous growth, probably originating in the upper calyx. It 
had invaded and replaced the renal tissue in the upper third of the organ, and had 
extended downwards to fill the upper half of the renal pelvis. Microscope, villous 
growth. The individual villi were covered by a luxuriant epithelium, composed of 
eight to ten layers of cells, but no malignant infiltration was noted in the portion 
examined. 


II.—Male aged 60. Several acute attacks of pain during the previous two 
years. Lately a dull aching in the right loin. Never had marked hematuria. 


Physical examination.—Right kidney palpable and tender. Tenderness over 
right ureter. Left kidney not felt. Radiogram.—A stone, the size of an almond, 
in the right ureter, just above the brim of the true pelvis. Pyelography.—Catheter 
could not be passed above the stone. Ureter and renal pelvis somewhat dilated. 
Renal pelvis and calyces partially obliterated by a diffuse irregular filling defect, 
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giving the appearance of a villous tumour. Renal function.—No elimination of 
urine from the right kidney, normal function left side. 


Operation.—Nephrectomy and partial ureterectomy. Ureter divided below the 
stone. 


Specimen.—Kidney slightly enlarged; much dilated. Renal pelvis and calyces 
covered by a diffuse villous sessile growth. No secreting tissue left. Microscopically, 
the greater part of the growth appeared to be benign, but in one small area definite 
malignant infiltration was found. 


After-history.—Patient was kept under observation for fifteen months, then 
ceased to attend the out-patient department, and could not be traced. 


III.—Male aged 40. Six years before admission stone removed from right 
kidney. Two years later several recurrent calculi were removed. This operation 
was followed by a persisting sinus. Two years later an attempt was made to 
remove the kidney, but failed owing to density of adhesions. 


On examination.—Loin sinus, right side; bright green pus and shreds of necrotic 
material exuding from it. Kidney could not be felt owing to scar-tissue in the loin. 
Left kidney not palpable. Cystoscopy.—Right ureter injected; thick worm-like 
masses of pus exuded from it. Clear urine issuing from left ureter. It was sterile, 
and the function of this kidney was normal. Bladder urine yielded B. pyocyaneus 
on cultivation. Radiogram negative. 


Operation.—Nephrectomy. Lower pole of kidney very adherent, nodular, and 
atrophied. Upper pole transformed into a large cyst, about the size of a grape-fruit. 
On freeing it a large amount of gelatinous material was expressed from the sinus. 
It was followed by a mass of papillary growth. 


Specimen.—Upper pole of kidney transformed into a cyst lined by a thick layer 
of papillary growth. The villi were covered by a thick layer of epithelium, but 
malignant infiltration was not observed. 


After-history.—Uneventful convalescence for one week, then profuse discharge 
from the wound. This contained partially digested food, but no bile. Edges of 
wound undergoing digestion. On examination of the sinus, an opening into the 
duodenum could be seen. The patient’s condition had deteriorated so rapidly that 
it was thought he would not stand a gastro-enterostomy. The wound was tightly 
plugged with gauze soaked in liquid paraffin ; this kept it dry for thirty-six to forty- 
eight hours, and was changed as soon as the stomach contents began to leak through. 
Under this treatment the duodenal fistula healed in a fortnight. Patient was 
discharged from hospital six weeks after operation. Three months later a swelling 
appeared in the scar. An incision was made, and blood-clot and papillary growth 
evacuated. The cavity was curetted, and the patient was given a course of deep 
X-ray therapy. Since then he has had no further trouble, and is now at work (two 
and a half years after operation). 


IV.—Female aged 72. For fifteen years had had pain in the right loin. Three 
weeks before she was seen she had an acute attack of pain, which led to an investigation 
of her condition. 


Physical examination: Right kidney greatly enlarged, completely filling the loin, 
and extending down into the iliac fossa. It was smooth, regular, fluctuating, and 
freely movable. A radiogram showed the shadow of a large triangular stone in the 
renal pelvis. Each side of the triangle measured about 14 in. Cystoscopy: Bladder 
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slightly injected. Catheterization of ureters Right side, pus and red cells found in 
the sediment. Urea, 0°8%. Culture, Staphylococcus albus. Left side, no pus, few 
red cells, urea 2°5%, sterile. 

Operation.— Nephrectomy ; during operation a hard mass was felt in the lower 
pole of the kidney. It was adherent to the colon. 


Specimen.—Large infected hydronephrosis. Crystalline oxalate calculus in the 
renal pelvis. Hard greyish-white mass involving the lower part of the renal pelvis 
and the lower calyx. It was infiltrating the neighbouring portions of the kidney. 

Microscopical examination.—Squamous-celled carcinoma. The portions of the 


renal pelvis in contact with the stone, but not involved in the growth, were lined 
with squamous epithelium. 


After-history.—A course of deep X-ray therapy was advised, but was not given 
till five months after operation. Eight months after operation there was a large 
recurrence involving the ascending colon, and a small nodule in the posterior portion 
of the scar. Death occurred six months later. 


Multiple Diseases in One Kidney.—GrorrreY PARKER, F.R.C.S. 


Male aged 75. Four years’ history of painless hematuria and progressive 
5 d . 
anemia. The prostate was found to be moderately enlarged, but there were no 








Right 


symptoms of urinary obstruction. On cystoscopy, blood was seen coming from the 
left ureter. 


The X-ray appearance showed peculiar distribution of calculi, and the results 








468 Proceedings of the Royal Society of Medicine 42 


of the renal efficiency tests were normal. The left kidney was removed and the 
specimen shows :— 


(1) Papilloma undergoing malignant change and blocking lower minor calyces : 
(2) large calculus at uretero-pelvic junction; (3) multiple hydronephrotic cavities, 
dilatation being most marked in the lower half of the kidney; (4) progressive recent 
hemorrhage into one of the lower cavities; (5) multiple small calculi in lower two 
dilated minor calyces. 


The distribution of the calculi emphasizes the effect of stasis on their formation. 
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Air Raid Precautions, with Special Reference to their Medical 
Aspects 


By Major H. 8. Biackmorg, O.B.E., M.R.C.S., L.R.C.P. 


It is my intention to try and convey to you some idea of the organization which 
the Air Raid Precautions Department of the Home Office is endeavouring to bring 
into force with the idea of providing some form of protection for the civil population 
in the event of a hostile air raid. 

The Government decided, eighteen months ago, that civil air raid precautions 
had to be properly organized. A Special Department of the Home Office was 
instituted, and given the title I have stated, and I shall refer to it as “A.R.P.”’. 
That department having been formed, the Government took upon itself certain 
responsibilities. The first was in regard to education and training, and for that 
purpose a civilian anti-gas school was started, and is in full working order. Its object 
is to turn out people instructed in the various sections into which it is necessary to 
divide civil air raid precautions. Those classes last a fortnight, and the work at 
them is pretty hard. There are also short classes which give a general bird’s eye 
view of the situation from the anti-gas point of view to those whose job will be 
executive if the menace should come, and who at present organize, viz. chief con- 
stables, medical officers of health, and borough surveyors; they are not committed 
to technical details, but are given a general idea of the whole organization. To 
support that teaching and promote its more rapid spread we have arranged the 
publication of a preliminary series of pamphlets or booklets. We have divided them 
into: (a) Organization; (6) Technical Information; those in the first group are 
called Memoranda, the second are called Handbooks. Three of the former have been 
published—A.R.P. 1, 2 and 3. The first deals with organization in respect of air 
raid casualties, the second with rescue parties and clearance of débris, and the third 
with decontamination services. The technical ones deal, almost entirely, with the 
gas or chemical warfare aspects of the situation, because it is that technical infor- 
mation which is somewhat lacking. People know about rescue from collapsed 
buildings and collection and treatment of casualties: it is when the gas problem 
complicates the issue that information is short. Handbook No. 1 is entitled 
“ Personal Protection against Gas’’, and it is designed as bedrock; it must be read 
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by everybody whose duty is likely to bring him into contact with gas; and as all 
the organization is included in this, everybody is expected to read this book. 
Handbook 2 is a First-Aid book, and is specially written for the voluntary aid 
associations, such as the St. John Ambulance Brigade and the Red Cross Society, 
which play a great part in our organization. No. 3 was designed as a clinical hand- 
book specially for medical men, and is not yet on the market. No. 4 is specially 
written for the Decontamination Section ; it gives information about general decon- 
tamination, materials, places, and so on. No. 5 is not in print at the moment. 
No. 6 is a special one for factories and business premises; No. 7 is a special 
one for merchant shipping. There are three extra special ones which are not on 
the market; they are meant to serve people who deal with gas, water, and electricity 
undertakings, each from its particular point of view. That completes the rather 
large library which we have brought out. 

The idea was to have one fundamental book which all should read ; others need 
the special book or pamphlet which approaches the subject from their own particular 
angle. 

The Government have also undertaken the collection and storage of highly 
technical portions of anti-gas materials, such as respirators, protective clothing, 
and antidotes. They are handled centrally, and stocks are being accumulated 
against the day of emergency. For respirators we have a factory. For issue to the 
whole population in emergency, we have three main storage depots in the Provinces. 
It is intended to gradually multiply these until it is possible to store them through- 
out the country, and get an issue out for individual cases in twelve to twenty-four 
hours. Each depdét will be in charge of a storekeeper. He will also have a certain 
number of them in his hands, and they will be immediately available so that 
members of the public can go to be fitted—with the idea of their becoming accus- 
tomed to wearing them. It is of no use to put the respirator on in an emergency 
for the first time, as at first there is a strong feeling of being suffocated. 

The details of the planning were put on to the shoulders of the local authorities, 
because it was felt that it was the only way of doing it. Officers of local authorities 
know their own areas and their local problems. It is all voluntary, and I am glad 
to say the response of the country has been extremely good. There is only one 
local authority, of any reasonable size, which is refusing to co-operate in this. The 
organization which the local authority is asked to undertake is as follows: First, to 
appoint a select committee or person who shall go into the problems associated with 
air raid precautions as they appertain to his area; it may be a county or a county 
borough ; we, as a department, deal only with counties, county councils, and county 
borough councils, and the local authorities deal with the smaller formations. The 
first thing is to make a general survey of the area, from geographical, topographical 
and population points of view, and subdivisions of the area are made such as suit 
the ideas of the local authorities. Each area needs to make its own air raid 
precautions plan; that scheme should include police, fire brigade, rescue parties for 
the rescue of people trapped in buildings, or to demolish buildings which have been 
left in a dangerous state, decontamination parties, the medical services, and air-raid 
wardens. 


I shall now speak of the medical part of the scheme. Asa rule, the Medical 
Officer of Health is placed in charge of the arrangements. The plan we have 
pursued is like that adopted by the Fighting Services; we felt that should an air 
raid occur it was a question of the nation being at war. So weasked local authorities 
to arrange for bearer parties, or first-aid parties, for first-aid posts, for casualty 
clearing hospitals, for base hospitals, and for a link-up with ambulance services. 
First-aid parties are to be found by the big voluntary organizations—the St. John 
Ambulance Brigade, the British Red Cross Society, and the St. Andrew’s Brigade in 
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Scotland. They have accepted the responsibility of obtaining and training personnel 
for both first-aid parties and first-aid posts. 

With regard to numbers, we recommend that a first-aid party should consist of 
four bearers with stretcher, four first-aid pouches, and one first-aid haversack. We 
recommend that there should be twelve to fifteen such parties for every 100,000 of 
the population, that they should be based within the area under consideration, at 
depots. This is necessary because we anticipate that in urban areas there must be 
twenty-four-hour services, and that means relays, people being on duty for three 
stretches of eight hours each; and they will require housing, feeding and sleeping 
accommodation. We leave that to the local authority. They should be somewhere 
near the first-aid posts, but not based on those posts, which should be for the work 
of treating casualties. 

So far as rural areas are concerned, we say that for less than 1,500 they should 
not have definite arrangements of their own, except in skeleton form, but should be 
in close understanding with the nearest urban authority, who will have a certain 
number of reserve parties which should be mobile; they should have motor transport, 
so that they can go to any part of the surrounding rural district to give help if they 
have an attack. Every urban district should take within its compass and include 
in its arrangements a definite idea of surrounding rural districts. That applies also 
to ambulance work, rescue parties, decontamination parties, and so on. 

With regard to the first-aid posts, we started by calling them first-aid and 
decontamination centres, but we ran into trouble because the word “ decontamination ” 
was applied to all forms of decontamination, including cleansing of individuals and 
their clothing, and of places and things. I tried hard to get the powers to select a 
different word, which would mean decontamination personally, but it was not 
thought practicable. We are still finding confusion in the minds of some who are 
called upon to undertake this work, between decontamination of personnel and 
decontamination of things. So we dropped the term for the other purpose and call 
them first-aid posts, because that is where we want casualties to go. The first-aid 
post includes decontamination of persons. 

We based our first-aid posts not on the numbers of casualties likely to occur, 
but on the requirements of mustard-gas cases. That gas calls for very rapid 
cleansing if there is to be any hope of avoiding subsequent damage. We had 
to fix some arbitrary figure. It is advisable there should be a decontamination 
centre in every house, but that is not a feasible proposition. We wanted to make 
cleansing arrangements for any person who is spattered with this material to have 
to travel not more than a mile, that is, about twenty minutes’ walk, and so we said 
that first-aid stations should be placed not more than two miles apart. 

Then came the problem as to what should be the size and place of these posts. 
We have found that, even cutting them down as far as we could, allowing in the 
reception room for unwounded gas casualties only 15 square feet per person, 50 square 
feet for each stretcher case under treatment, and 15 square feet for sitting cases 
awaiting treatment, it still works out that the first-aid post in a fully populated 
urban district such as London, requires 8,000 square feet of floor space. From this 
has originated the difficulty of finding buildings which were suitable. Those 
difficulties, however, are now being got over. 

Two main internal divisions have then to be made; (1) between the sexes; 
(2) between those who are contaminated with mustard gas and those who are not. 
I know that this second division is, more or less, an academic distinction, and 
that under the stress of action it will be very difficult for the first-aid personnel 
working there to decide who is and who is not contaminated. But we hope to get 
over that difficulty to some extent, because first-aid parties will have very much 
more accurate information as to whether they have collected their casualty from a 
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contaminated area or not. It is hoped that we shall be able to issue casualty labels, 
probably marked with a red or yellow centre, to indicate those who are contaminated 
with mustard gas. With the others it must be at the discretion of the first-aid post 
whether they put them into the contaminated or the non-contaminated post. 

Working both with collecting parties and first-aid posts, we hope to have a 
section of collecting zone ambulance transport. Here improvisation must come into 
play. The number of ambulances in the country is relatively small, and probably 
they would be much better employed in the evacuating zone than in the collecting 
zone. Improvisation is more likely to be used in collecting zones. We have 
therefore had devised a fitment which can be made quickly and easily, which 
can carry four stretchers, and can be adapted to fit an ordinary tradesman’s van of 
10 or 15 ewt. size. 

We have casualty clearing hospitals. There is some confusion in the medical 
profession between the casualty clearing house and the base hospital. The 
distinction is one without a difference; our scheme visualizes that any hospital 
which will receive air raid casualties must be capable of giving them the full hospital 
attention, particularly urgent surgical work, and there must be the full hospital 
facilities. But there are certain areas which are so liable to attack, and repeated 
attack, that it would be unreasonable to consider retaining casualties in hospitals 
within such areas and therefore we felt we must have some scheme which would 
enable us to remove those casualties from those hospitals, so as to get them out of 
the primary danger zone. 

That complicates the issue, because it will not be easy to know for what numbers 
we shall need hospital-bed accommodation. It must be faced, however, because it is 
required, not only from the humanitarian and sentimental point of view, but from 
the practical one also. 

Base hospitals can be situated anywhere, if they are within reach of the transport 
centres. Possibly we shall have to try to use long-distance transports, such as 
ambulance trains. At present we are thinking in terms of short-range evacuation 
conforming to the general basis of our plans, that is to say, local authority 
organization. But there are certain localities which offer grave difficulties. Think, 
for instance, of a coastal, industrial area—with a large population, behind which 
there is practically nothing but open moor, and so no hospitals. If, therefore, we 
adhere to the principle of removing casualties from the danger zone along that coast, 
we have nowhere to take them to within the jurisdiction of the local authority 
unless we start improvising a large hospital. This is almost impossible, for we have 
to be ready within forty-eight hours. Therefore we may have to remove those 
casualties beyond the local authority’s organization. 


Lastly, there arises the problem of staff. I have mentioned the staff for first-aid 
posts and that for collecting purposes; both are being found for us by the first-aid 
organizations. Then we have staffs of casualty clearing and base hospitals, and 
that is calling for a good deal of thought and co-ordination between the demands of 
the ordinary sick of the population and the demands of the casualties anticipated as 
possible from air-raid enemy action and from the demands of the Services. But by 
co-operation we shall be able to solve the problem. The total numbers who will be 
called upon are enormous, and unless we get cordial co-operation from the population 
generally we cannot complete our plans. We have no organized bodies on which 
to draw. We depend, almost entirely, on volunteers, and efforts are being made to 
obtain these volunteers so that they may receive instruction and practice. 


And that brings me to the question of propaganda. We have not, so far, carried 
our work further than the local authorities. We have reached the stage when an 
appeal for volunteers must be made. 
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So we can say that we have in being a skeleton organization which is 
handling locally the general plans which we have produced. The special under- 
takings, the public utility undertakings, are being dealt with separately and 
individually ; sometimes they are local authority undertakings, sometimes private 
undertakings. Factories and big business houses are being approached and asked 
to take air raid precautions and to plan their own, in co-operation with the local 
authority in whose boundary they are placed. 

The last thing I want to tell you about is the scheme we have on foot for the 
instruction of the medical profession in anti-gas work. Firstly, it was felt that the 
civilian anti-gas school, dealing with forty to sixty instructors a fortnight, was not 
rapid enough for the instruction of the medical profession. Secondly, it was felt that 
the medical profession was very difficult to reach. Thirdly, it was realized that that 
profession is very important, partly because they are consulted on any scientific 
difficulty which crops up, and also because many, if they did not know, would invent, 
and because the profession is a great support in strengthening the moral fibre of the 
nation. One serious drawback in the event of air raids is panic and loss of national 
morale. We have sixteen medical men who have been specially trained at the 
civilian anti-gas school, and who are whole-time employees of the Government, 
they are stationed at various places scattered over the country, carrying out courses 
of instruction to medical students, doctors, and nurses. It has only been going since 
the middle of October, and we have trained over 500 students, 300 doctors and 
about 400 nurses. It is run under the auspices of the British Medical Association, 
so far as doctors are concerned, and they have put their organization at our disposal. 
They are working with the College of Nursing and the Board of Control, and in the 
case of the students with the deans of medical schools. My difficulty is that sixteen 
instructors cannot respond sufficiently rapidly to the demands which are being made 
on their time 


QUESTIONS ON MAJOR BLACKMORE’S ADDRESS WITH REPLIES 


(.—Is it the intention that all contaminated cases should go to the first-aid 
cantres ? 

A.—To the first-aid posts, not to separate centres. It was felt to be impossible 
to know to which they should go, as one did not know about medical attention. It 
was feared the central depodts might be overwhelmed by the number feeling that 
they might be contaminated. For contamination with mustard gas the treatment 
we advocate is taking off the clothing and putting it in the open air, and washing 
the person with soap and water. We should reserve bleaching and particular oint- 
ments for special cases. I am not satisfied that it would be safe for people to do 
their cleansing themselves in their own homes. 

(.—As to eye contamination by mustard gas, it is stated in the Field Service 
Book that it is important to wash the eye out at once, using plain water, rather 
than to wait for a special lotion. As an oculist I think that is right, and I was 
disappointed to see in the part dealing with protection against gas an advertisement 
of a particular preparation, which is mainly boracic acid! That surely complicates 
the simple instruction ? 

{.—I was against having advertisements in the book at all. I agree with what 
the questioner says. Still, the whole thing is rather harmless. 


().—Are the first-aid posts to be shuttered and protected against direct attack, 
and are they to be gas-locked? And do the arrangements made include reclothing 
contaminated personnel? If so, will use be made of a standard garment made for 
the purpose 
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A.—Yes, it is intended that, as far as possible, first-aid posts shall be structurally 
protected, by sandbags, or anything else available; and certainly they should be 
gas-locked. The clothing question has not been decided; we shall probably include 
in the stocks some garments for reclothing contaminated people. The clothing 
should be removed from the person, placed in a metal bin, taken away to organized 
centres, there dealt with, and afterwards redistributed, if such clothing is still 
in a serviceable condition. A Committee has this question of clothing under 
consideration. 

(.—Is any provision made for an alternative water supply ? 

A.—No, no arrangements have been made to cover that, though the question of 
alternative water supply is being investigated by certain local authorities. It is 
almost an insoluble problem, because of the enormous expense. 

(/.—Can you tell us more about the research on which some of these facts are 
based, as to which we have reassured the public ? With regard to gas-proof rooms, 
there is a group of scientists who feel that the advice is disquieting, because they do 
not know enough about it. In one of the university laboratories a room was prepared 
carefully according to the instructions, and when a rag soaked in some strong- 
smelling material was held just outside the door, it was identified in the protected 
room. And one of the Government depirtments recently published a statement to 
the effect that it is practically impossible, short of steel-plating and rubber-strips, 
to keep the chamber gas-proof. I imagine that keeping up the morale will be difficult 
under those circumstances ? 

A.—All I can say is that the experiments we have conducted consist in the 
use of telephone kiosks, of which we have several, and we used the simple procedure 
which we advocate, namely sealing with strips of sticking-plaster. We laid traps 
for the students, such as letting off a cloud against them, and using test-papers, but 
the results of our efforts to keep out the gas were fairly satisfactory. You might, 
by elaborate tests, detect the presence of gas, but that would be driving the matter 
further than is necessary in practice. People who go into a gas-proof room will 
have a second line of defence, because they will have gas-masks. We say that the 
gas-mask is not intended as an immediate protection against gas, but we want to 
make people get the gas out of the room, because in so doing they are applying that 
fundamental principle—dispersal for safety. We cannot hope to provide bomb- 
proof shelters for the populace: the effort would be outside practical politics. 
Bomb-proof shelters require either to be 40 feet underground, or must have a 
big overhead cover of 15 feet of reinforced concrete. If there is war, nothing 
which can be done will prevent casualties. Dispersal is found to be the greatest 
factor in safety. If you can get people to protect their rooms you will have them 
indoors, which is a vital factor. In the Great War the majority of the air raid 
casualties occurred in the open, or when people were congregated together in large 
numbers in one place which received a direct hit. 

().—Is there any second line of defence for children under 10 years of age, who 
cannot wear gas masks ? 

A.—We have little which can be done for young children, but children of from 
5 to 10 years might be persuaded to wear a respirator. We have elaborated a 
perambulator cover, which so fits the pram as to convert it into a movable gas room, 
and fresh air is supplied manually or by an attachment on the wheel. But a pram 
cannot be easily negotiated in and out of houses, and—a more serious objection— 
a census taken in East London showed that only 25% of the child population 
possessed prams. We have produced a small box, big enough to take an infant up 
to 2 years of age, provided with a gas-proof cover, and fitted with a non-inflammable 
window, and it works satisfactorily. When we put the baby into this, it entered 
cheerfully, impressed with the novelty of it, and demonstrated its appreciation of it 
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in the usual way. Of course, when a baby lets itself go it develops a queer-looking 
facies, and the mother is used to that, but seen through this window it has a 
different hue, and this mother insisted on believing that the child was being 
suffocated and would have it taken out. This method might be applicable to such 
things as day nurseries. At the present moment there is under trial a Russian 
idea, which intends to take advantage of the respiratory efforts of the tenant, i.e. to 
overcome the resistance, and by a system of valves to supply the child with fresh 
air. It is under serious consideration, and the trials are still going on. One 
difficulty is to find the personnel to carry on the experiments. 


@.—I would like to ask whether, for protection purposes, cellars are better than 
rooms on the ground level ? 

A.—Yes, but with three rather serious qualifications: if you use a cellar, your 
gas-proofing must be very complete, because of the tendency of practically all gases 
to find a low level, hence they gravitate to low levels. In the second place you 
must always have an alternative exit, and that is not easy to elaborate in the case 
of a cellar. Thirdly, you have to make sure you will not be flooded by a breach of 
a river or canal, or a failure of water-pumps. Personally, I do not fancy a cellar: 
it gives me no sense of security; I prefer a first-floor room, because that places one 
a little out of the range of flying splinters and escape from a gas-cloud is easier. 
I cannot tell vou about the scale of attack. 

Q.—What arrangements are there to deal with the intense amount of ground 
contamination which would occur at these dressing stations? There would also be 
a good deal of contamination of clothing. It would be impossible to prevent 
contamination of the clothing, and of the hands and faces of the workers in the 
station. All who have seen a dressing-station functioning in a war know the 
intense concentration there is; there are all kinds of persons, some with gas masks 
on, some without. Also, is it proposed to evacuate the people centrally, or 
peripherally? If centrally, they would be taken to hospitals, already congested for 
operations. If it is proposed to send them to county hospitals, how are they to be 
got there? Are there means of decentralization? And should not the children be 
moved to small villages in the surrounding counties—Essex, Hertfordshire, Bucks, 
Surrey, Kent ? 

A.—The amount of mustard gas likely to be carried on people’s bodies is not 
great; and I do not think the problem of contamination of the ground surrounding 
the first-aid station is as serious as is sometimes thought. The personnel would be 
in protective garments and gas masks, and the room into which they would be 
received would be cut off from the rest of the post by internal air-locking. There 
are decontamination squads as part of the organization, and I had never been called 
upon to visualize their dealing with ground contamination. 

The problem of evacuation is a very important one. The idea is that evacuation 
shall be encouraged on a voluntary basis, for anybody who wished to go. Schemes 
are being evolved and explored as to effecting this evacuation. It is intended, in 
order to facilitate evacuation, to collect from the first-aid posts and casualty 
clearing stations, by hand transport, or by the zones allotted to ambulances. We 
are hoping to have sufficient transport facilities to clear the casualty clearing 
hospitals within forty-eight hours of an air attack. 

Q.—Do you regard the risk of direct contamination for people passing through, 
as one which, in practice, can be ignored? Or will you give them masks ? 

A.—Yes, that is the idea. These people wil! be on their feet, and in the scheme 
they can be ignored. 

Q.—Is it expected that chlorination will be used for the water employed in 
connexion with mustard gas ? 4Or is that another problem ? 
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A.—Mustard is very slowly soluble in water, so slowly that hydrolysis will 
probably deal with it, unless there is a heavy contamination. There will not be 
heavy contamination in people who have washed in soap and water. But the gas 
can be driven into the drains by the water, and that will be a problem, because it 
will be water having musterd in partial suspension. The contamination here is 
likely to be a danger, and this must be dealt with by decontamination squads. 


[Colonel E. M. Cowell demonstrated a film showing first aid being rendered 
during a gas attack, in which the stretcher-parties wore protective clothing and 
anti-gas masks. ] 
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Bronchospirometry and its Clinical Application, with a Short 
Account of Bronchial Catheterization 


By Paut FRENCKNER and StiG BJérkKMAN (Stockholm) 


I.—Dr. Paul Frenckner 
BRONCHIAL CATHETERIZATION 


BRONCHOSPIROMETRY being entirely based and built upon the technical process 
which makes possible the exchange of respired air to and from a certain portion of 
the lungs, I will first give a brief survey of the procedure, which I have called 
bronchial catheterization. 

By bronchial catheterization’’ I mean a method analogous to ureteric cathe- 
terization. It implies the insertion of gaseous substances into, or its withdrawal from, 
any particular lung area by means of a flexible or rigid tubular instrument equipped 
with an air-tight device for closure between the wall of the bronchus and the 
distal end of the instrument, gaseous exchange thereby being obliged to pass through 
the lumen. 

Doubtless previously many have occupied themselves with the same problem. 
Physiologists, especially during the last decennium, have sought, by means of 
catheters constructed with similar aims, to isolate certain lung-areas and extract 
samples of air for analysis. A number of attempts in the same direction have also 
been made for more practical purposes, but they have not led to any clinical 
application, mainly because of failure to obtain a practical method of closure between 
the wall of the bronchus and the instrument. To some extent also the failure was 
due to difficulty arising from the need to use a tube of the necessary width, 
particularly when this tube had to be straight and rigid 

The instrument must be tubular in form, and of such capacity as to allow the 
passage of sufficient respiratory air, but at the same time not too thick, to be 
passed down with ease to the desired depth within the bronchi. At the distal end 
there should be a device—the so-called obturator—a contrivance which, after 
the instrument has been conveyed into position, produces an air-tight closure 
between the instrument and the bronchial walls, compelling all air to pass 
through the tube to and from the lung-area below. It has been exceedingly 
difficult to make this obturator reliable and effective. Attempts have been made 
earlier to tie or glue rubber caps to the tube, but these were liable to burst, and 
they have always been clumsy, unreliable and subject to leakage. 

The distal part of the instrument, which forms the obturator, is from 2 to 3 cm. 
long, is absolutely even in thickness, and cylindrical in shape. Over this a rubber 
cap is fastened in a special manner. An exceedingly fine tube runs through the 
instrument from the proximal to the distal end and opens out, within the obturator 
in the rubber cap, thus permitting inflation of the cap from the proximal end. The 
rubber tubing used is specially prepared. Its walls are thin, seamless and highly 
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elastic, with a diameter which exactly fits the cylindrical part of the instrument. 
The rubber is fastened by means of metal rings from 1 to 2 mm. wide and 0:2 to 
0-3 mm. thick. These rings are perfectly cylindrical and their diameter is such that 
they can be drawn over the rubber cap on the metal cylinder, with moderate friction, 
but only when the cap has been well soaked and firmly extended. When the ring 
is conveyed to the desired position, the tension of the rubber is relaxed, and the ring 
remains quite fast and fixed, pressing the rubber absolutely air-tight against the 
instrument. 
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Fic. 2.—The obturator ready for use. 




















Fic. 3.—The obturator inflated. 


Apart from bronchospirometry, this obturator has come into clinical use in two 
other ways, which might well be mentioned here. Trendelenburg, Kahler and 
others have made tampon cannulas, which they have used in laryngeal and intra- 
tracheal operations to prevent blood and secretion from running into the air-passages. 
These cannulas failed in practice owing to the unreliability of the obturator. I have 
had tampon cannulas made, similar in appearance, with the addition of the obturator 
described above, and these have worked to my full satisfaction. They have been 
employed at over thirty laryngectomies, and have proved to be of great practical 
value and help in preventing blood and secretion from running down into the 
trachea during the removal of the larynx from below. 








19 Section of Laryngology 479 


The principle has come into practical use in intratracheal positive pressure 
narcosis. In various places, especially in America, intratracheal positive pressure 
narcosis is obtained by injecting a narcotic mixture through a catheter inserted into 
the larynx. The catheter to some extent fills up the tracheal lumen, thereby 
during the inflation exposing the lung to a certain positive pressure. This varies 
according to the force with which the narcotic substance is delivered, and to the 
gauge of the catheter, but it is not known exactly how great this pressure is. 
With such a method it is impossible both to put the lung in measurable automatic 
respiratory movement, as the activities of the respiratory muscles and thorax are 
arrested, and to continue the respiration under physiological conditions, when the 
pleura is opened on one or both sides. 

To gain this end, I was obliged to construct a new special apparatus for positive 
pressure narcosis, which from its mode of operation I have called the spiropulsator. 
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Fic. 4.—The tracheal cannula with obturator. 








Fic. 5.—Schematic drawing of the spiropulsator. 


1, Inlet valve. 2, Outlet valve. 3, Flasherchamberand mechanism. 4, Chamber 
for regulating inspiration pressure. 5, Its valve. 6, Chamber for regulating 


expiration pressure. 7, Its valve. 


The apparatus works according to the following principles: The driving force is air, 
oxygen, or a narcotic gaseous mixture, which is conveyed to the apparatus from a 
cylinder under adequate pressure. The gaseous mixture is then conveyed to the lung, 
and the apparatus, which is equipped with special valves, carries on automatically 
according to the intrapulmonary pressure, so that when the thorax is closed the 
apparatus follows the normal respiratory movements, but when one or both pleure 
are open the apparatus itself undertakes the breathing, and within certain limits of 
pressure provides the lungs with air, oxygen or narcotic mixture in sufficient quan- 
tities. The gas cylinder, the spiropulsator, and the lungs unite in forming an air-tight 
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system. The automatic action is brought about by the spiropulsator supplying the 
lung with gaseous mixture until a certain pressure is reached. Immediately the 
inlet valve closes and the outlet valve opens, the lung, aided by its elasticity, 
empties itself of its contents. When a certain minimal pressure occurs, the outlets 
close simultaneously as the inlets open anew. The desired inspiration and expiration 
pressure can be varied within wide limits. The spiropulsator and the lungs are 
connected by means of the flexible tracheal catheter (fig. 6), and the airtight 
condition is obtained due to the obturator, described above (see Acta Otolaryngologica, 


Suppl. XX, 1934). 
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Fic. 6.—Tracheal catheter with obturator. 


THE TECHNIQUE OF BRONCHOSPIROMETRY 


By the term bronchospirometry, which is an abbreviation of the more adequate 
expression bronchoscopic spirometry, is meant a volumetric determination and 
gaseous analysis of the respiratory air of each lung separately, brought about by an 
absolute isolation of the air of each lung by means of a bronchoscope or catheter- 
like instrument. In working this out it has been my task to solve the technical 
problem of keeping the respiratory air of each lung separate, whilst Dr. Bjérkman 
has made all the spirometrical analyses. 

The first experiments were limited to conveying respiratory air from the one 
lung by means of a bronchoscope, whilst the air from the other lung was allowed 
free passage outside the instrument. For this purpose a bronchoscope was used, 
which mainly resembled a Jackson's ordinary 7 mm. standard bronchoscope. The 
distal centimeters were transformed into. an obturator, the rubber cap of which could 
be inflated from the proximal end. During the investigation the instrument was 
passed as far as to allow the obturator to lie between the carina and the origin of 
the upper lobe bronchus on the side concerned, thereby enabling all the air from the 
lung in question and no more to pass through the bronchoscope. As soon as the 
investigation on the one side was complete, the bronchoscope was moved to the 
corresponding place on the other. 

By this method it was obligatory to examine the function of one lung first and 
then that of the other. It was found desirable to obtain a simultaneous exchange 
of respiratory air from both lungs, though quite separately, and at the same time 
to make analytical investigation on both sides. The impossibility of obtaining 
two absolutely comparable results from investigations following each other is obvious. 
The patient is unable to breathe quite as calmly and deeply during the first 
examination as during the second, and is unable to make the same forced expirations 
and inspirations, and therefore it is impossible to judge, which lung consumes the more 
oxygen, has the greater volume, or produces the more carbon dioxide. In addition, 
the whole procedure is very trying to the patient. An ordinary bronchospirometry 
takes eight minutes, and should this be repeated, with the additional time for the 
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necessary chang und replacing the instrument, approximately twenty minutes 
must be allowed. In addition a small detail from a technical standpoint is note- 
worthy. It is n ifficult to place the bronchoscope in the left main bronchus, so 
that the obturat es between the carina and origin of the upper lobe bronchus, as 
the space on the left side is about 5cem. On the other hand that space on the right 
side measures only 2cm. It is therefore almost impossible to place the obturator, 
so that it does not bulge either into the trachea above the carina or into the bronchus 
of the upper lol Thus it is not easy to avoid a compression of the latter, which 
would obviously diminish the ventilation of the right upper lobe. 
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Fic. 7.—The double brouchoscope and its construction. 
ts forthe respiratory air. B, Olive for the attachment of the rubber 
‘inflating rubber cap. C, Tubes for illumination. C,, Location 
proximal illumination. C,, Location of the distal illumination. 
* the respiratory air. D, and Dg, Their distal orifices. E, Tube 
f the rubber caps. Ey, and Eg, Its distal orifices F, Metal 
for the attachment of the rubber caps. G, The proximal obturator. 
> distal obturator K,, Device for fixing the light carrier proximally. 
for fixing the light carrier proximally. M, Window plugs. 
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Thus arose the importance of obtaining an instrument capable of taking the 
respiratory air of each lung separately, conducting it through different tubes to the 
proximal end of the instrument and at the same time possessing such a lumen as would 
allow the air to pass under as physiological conditions as possible. By this means 
difficulties from stenosis would be avoided, as also would be the need of using greater 
differences of pressure than normal between the lung and the atmospheric air. After 
various theoretical calculations and practical experiments, an instrument, the double 
bronchoscope which we now use was designed, and it meets all the needs (fig. 7). The 
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double bronchoscope consists of two tubes for respiratory air, two tubes for illumina- 
tion and one tube for inflating the rubber caps. This last has an extremely fine lumen, 
allowing the passage of only a small stream of air. The tubes for lighting purposes 
are similar in thickness to those in Jackson’s standard bronchoscope. The air tubes 
must fill the above-mentioned requirements in order that sufficient quantities of air 
may pass per unit of time and with the same ease as physiologically occurs. 
Theoretical calculations show that a tube of the required length should have an 
inner diameter of 6 mm. for men and 5-5 mm. for women to be satisfactory. By 
making these tubes slightly oval and suitably connecting them with the three others, 
the outer diameter of the larger bronchoscope would be nearly 13 mm. and of the 
smaller, at the most, 12 mm. 

One of the respiratory air-tubes, with its lamp-carrier, runs along the instrument 
from the proximal to the distal end, and is intended for the left main bronchus. The 
most distal centimetres of the instrument are transformed into the distal or lesser 
obturator. The other respiratory air-tube and its lamp-carrier ends 7 to 8 cm. 
proximal to the distal end, and is intended to be placed right above the carina to 
exchange air from the right lung. The whole of the instrument just above the distal 
end oi the shorter respiratory tube is cylindrical, and it forms the proximal or thicker 
obturator, which is intended to form a closure against the walls of the trachea a 
centimetre or two above the carina. At the proximal end of the double bronchoscope 
there are two outlets for respiratory air, one on either side, two illumination attach- 
ments for the lamp carriers and one device for inflating the rubber caps. The 
proximal ends of the respiratory air tubes are fitted with conical window plugs, 
which permit control of the contents of the tubes and whatever may be at the distal 
end of the bronchoscope during the entire investigation. 

Bronchoscopic instruments necessary at a bronchospirometry, apart from the 
double bronchoscope, are mainly an equipment according to Jackson. The ordinary 
Jackson laryngoscope for adults is, however, some millimetres too small in its inner 
diameter, therefore a somewhat larger size is requisite. 

This is then the equipment needed by the endoscopist in order to obtain air from 
the right and left lung separately for delivery to the physician-analyst. 

For his analyses the physician needs a double-spirometer which can take 
respiratory air from the left and right lung simultaneously, and register 
volume, oxygen consumption, and carbon dioxide production. A double-spirometer 
designed by Bjérkman was used during our experiments. It consists of two 
Knipping spirometers coupled in such a manner as to bring about synchronous 
operation. 

The necessary preliminaries for a bronchospirometry are similar to those of an 
ordinary bronchoscopy. The patient undergoes examination on an empty stomach. 
An hour or so before the operation, from i to 14 eg. of morphia, or other narcotic is 
given. Local anesthesia is always employed, and a solution of 2 per cent. pantocain 
with 3 drops of adrenaline per cubic centimetre is used. A small quantity of the 
solution is sprayed into the throat of the patient. A few minutes later some drops 
of the same solution are dropped into the glottis. Another minute or two some 
more drops are sprayed with the laryngeal syringe directly down into the trachea 
through the open glottis. As a rule a third injection is given with the laryngeal 
syringe, during which operation the patient is kept in a leaning position to the left in 
order to allow the pantocain to trickle down into the left main bronchus. Altogether, 
not more than from 2 to 4 ¢.c. of 2 per cent. pantocain solution is used for this local 
anesthesia, and no intoxication, worthy of mention, has happened from this quantity 
in about 200 cases examined. On the other hand a 10 per cent. cocaine anesthesia 
earlier used has on several occasions caused moderate symptoms of intoxication. 

When the anesthesia is complete, the double bronchoscope is passed in the same 
manner as the ordinary bronchoscope. Care must be taken that the obturators do not 
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catch in the laryngoscope or in the larynx, as the rubber caps would then be subject 
to injury. The bronchoscope is passed until the distal obturator lies in the left main 
bronchus, between the carina and the origin of the bronchus of the upper lobe. The 
bronchoscope is now in correct position (fig. 8). 

In order to prove that the rubber caps are really air-tight, a test is made before 
each examination. The double bronchoscope is placed in a glass-model, so that the 
distal obturator lies in a tube corresponding to the width of the main bronchus, and 
the proximal obturator in a tube corresponding to the tracheal lumen. The rubber 























Fic. 9.—Testing the rubber cap. 


caps are then inflated and with an attached manometer the pressure needed to keep 
the rubber caps tightly pressed against the walls of the tube is read (fig. 9). The 
same pressure is used later, when the rubber caps are inflated after the descent of 
the bronchoscope into the tracheo-bronchial tree. An important item for successful 
bronchospirometry, indeed for all bronchial catheterization, is the quality of the 
rubber caps. They should be made of strong and very elastic material. If rubber 
is allowed to remain in air, it soon becomes brittle and loses its elasticity, but it 
retains its freshness if preserved in carbon dioxide or in a vacuum. 
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II.—Dr. Stig Bjorkman 
CLINICAL RESULTS OF BRONCHOSPIROMETRY 


After the double bronchoscope has been let down and fitted into place, each of 
its tubes is connected up with the double spirometer. 

Both outlet tubes of the double bronchoscope are connected with tubes which 
lead to two separate spirometer systems. The coupling takes place after an ordinary 
expiration, whilst attention is given to the patient’s breathing. The ventilation is 
registered accordingly for from five to seven minutes, and during this time the 
patient makes one maximal inspiration and one maximal expiration. The patient is 
disconnected at the end of an ordinary expiration and the examination, so far as he 























Fic. 10.—The double spirometer. 


is concerned, is at an end. When the temperature has been equalized in the 
spirometer, the volumetric determination of carbon dioxide is made. The tracing 
appears as follows (fig. 11. Normal subject) :— 

The tracings run from left to right. Part of the tracing is registered with a 
well-augmented kymograph speed. The inspirations are directed upwards, the 
expirations downwards. During the examination the patient must make one deep 
inspiration and one deep expiration. The oxygen intake is represented by the 
inclination of the curve as in an ordinary metabolic investigation. The carbon- 
dioxide output is shown by the vertical ending of the curve. As may be seen both 
curves of the lungs are practically identical ; oxygen intake, ventilation and maximal 
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inspiration and expiration are somewhat less on the left than on the right side, 
namely 47 to 48 per cent. of the corresponding total values. 

From this investigation may be seen the amount of oxygen intake by each lung 
respectively, the carbon-dioxide output, the breathing volume, the vital capacity 
(including its various parts, namely complemental air, tidal air and reserve air) 
and such deduced facts as respiratory quotient, ventilation equivalent, and so on. 
By making an ordinary spirometric examination a day or two previously to the 
bronchospirometry, the corresponding value of both lungs is obtained simultaneously, 
and at the same time the patient gets accustomed to the technicalities involved in a 
spirometric investigation. 

Ten normal cases were examined, the majority of the subjects being medical 
students. It has been proved that amongst healthy persons the right lung has a 
greater share in the total function of the lungs than has the left. This is reasonable 
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enough considering that the right lung is anatomically larger than the left—a finding 
demonstrated by the following table :— 


Right lung Left lung 

Reid and Hutchinsor 53-2 46-8 

Hoffman oe “Ee 54-3 45-7 

Krause mae aie 53 47 

Gegenbauer — 52-4 47-6 

Braune and Stahel ... 54-1 45-9 

Aeby (volume) oe 54 46 

Testut (volume) oo 54-1 45-9 

Testut (weight) 54-5 45-5 

Average (all authors) 53-7 46-3 

Oxygen intake a 54-6 45-4 

Carbon-dioxide outpu 54-5 45-9 

Ventilation ... ‘as 44-1 45-9 

Vital capacity “ 54-4 45-6 

It may be well to mention here, that in bronchospirometry the function of one or 
other lung is not expressed in exact figures but in a percentage of the sum of the 
values obtained from both lungs. Should the right lung, for example, absorb 60 per 
cent. oxygen, it would mean that during the bronchospirometry this lung had absorbed 
60 per cent. of the total oxygen-intake of both lungs. 
In pathological processes in the lungs, in the thoracic viscera in general, or in the 


pleura or walls the thorax, the function of the lungs is more or less restricted on 
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the side on which the disease is located. From physical examination of the lungs and 
from skiagrams, conclusions about function of the lungs can often be drawn, but 
more often than not it is remarkable how a bronchospirometric examination gives 
results which differ considerably from those which would have been expected from 
the previously mentioned methods of investigation. Therefore the most important 
object of the bronchospirometric method of investigation has become the determin- 
ation of the function in each lung in cases of bilateral affection, in which a unilateral 
irreversible operation is contemplated. This would mean, for instance, a case of 
pulmonary tuberculosis with indications for thoracoplasty on one side and with signs 
of disease on the other, which in themselves formed no contra-indication to the 
operation, but might restrict the functional capacity of this lung. Also in cases 
when the disease is bilateral and when, for instance, there are indications for 
a bilateral pneumothorax, the bronchospirometric investigation gives valuable 
information. 

By way of illustration I show here some skiagrams and _ bronchospirometry 
tracings from four cases. 

I.—The patient is a ship’s mate, aged 34, who had had a number of hxmoptyses. 
Ten years earlier he had been treated by left pneumothorax. In connexion with this, a 
pleural exudation developed, and the pleura was tapped several times. After a year or two 











Fic. 12. 


the pneumothorax treatment had to be given up. At the investigation the left half of the 
thorax was found to be considerably shrunken, and the trachea and mediastinum were 
drawn to the left. In the upper part of the lung was a thick, massive induration containing 
a system of cavities. The lower part of the lung normally contained air and was practically 
free from induration. In the upper part of the right lung were older cirrhotic changes 
(fig. 12). 
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Bronchospirometry showed the left lung to be out of function. Small oscillations corres- 
ponding to the respiration are to be seen on the curve (fig. 13). There is no intake of oxygen. 
The right lung does all the work. In this case there is nothing to contra-indicate even a total 
plastic operation on the left lung. An upper posterior plastic operation was made with 
resection of six ribs. The patient endured the operation well, and the function of the lungs 
was not impaired. 
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Fie. 13. 


Il.—A man aged 27, in 1923 had an exudative pleurisy on the right side. Afterwards he 
had been well until April 19386, when bilateral tuberculosis of the lungs was discovered. In 
the left lung was apical infiltration with cavities, and the right lung showed a more expanded 
localized process with large cavities in the upper part of the lung. The right lung was totally 
adherent, and pneumothorax was therefore impossible. Instead, on July 16, pneumothorax 
treatment was begun on the left side, with the intention of performing a right-sided apical 
plastic operation later. Fourteen days later, after a few refillings, there was a broncho- 
spirometric examination. X-ray examination showed the left side pneumothorax to be, here, 
about two fingers wide. 

The bronchospirometric investigation (fig. 14, p. 28) showed that the ventilation of the left 
pneumothorax-lung was relatively poor, but that the oxygen intake in return was at least as 
good as on the right side. The left lung, therefore, worked more economically than the right. 
The examination supported the decision to perform a plastic operation on the right side. A 
fairly extensive upper lobe plastic operation was carried out a few days later, whilst the 
pneumothorax treatment was continued on the left side. The lungs manifested no functional 
weakness, and the patient bore the operation well. Pneumothorax treatment of the left lung 
has continued since, and the patient is free from bacilli, and is gradually improving. 


The functional capacity of a pneumothorax-lung has long been the subject of 
discussion. For this purpose a series of pneumothorax cases have been investigated 
bronchospirometrically. In some instances the pneumothorax was refilled during 
the bronchospirometry. Many interesting observations were made, of which I will 
touch upon the most important. It has been found that the lung treated by 
pneumothorax often answers to a considerable part of the total lung function. 
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Fic. 14. 


Thus, in order to be effective, pneumothorax treatment does not necessitate absolute 
rest for the lung, a fact which has become more easily understood during recent 
years. From these bronchospirometric investigations it was also seen that refilling a 
pneumothorax augmented the collapse of the lung, only to a lesser extent. Most of the 
pneumothorax gas goes to expand the corresponding half of the thorax. Occasionally 
not only does the refilling bring about increased collapse of the pneumothorax-lung 
itself, but also, though of course in a lesser degree, a certain collapse of the contra- 
lateral healthy lung. The following case is an example of the effect of a pneumo- 
thorax being refilled. 

III.—The patient, a woman aged 21, had a three-year-old right-sided pneumothorax. 
A new tuberculous lesion with cavities now appeared in the centre of the left lung. 
Pneumothorax treatment on the left side also was then tried, but without collapse of the 
cavities, though no adhesions were to be found. A bronchospirometry was carried out to 
investigate the possibilities of bringing about a better collapse on the left side. The X-ray 
examination showed this picture (fig. 15). 

On bronchospirometric examination (fig. 16), the right—the older—pneumothorax lung 
was seen to function very well, with a ventilation of 54 per cent. and an oxygen intake of 
42 per cent. The left lung, which had later been the object of pneumothorax treatment, has 
a somewhat poorer ventilation, but better oxygen intake than the right lung. During the 
bronchospirometry a refilling of 500 ¢.c. was made on the left side. The ventilation on this 
side underwent a change from 46 per cent. to 36 per cent. of the total value, whilst the oxygen 
intake remained practically the same. Of the 500 c.c. only 100 c.c. are effective for the 
collapse of the left lung, whilst the base line for the right lung falls by degrees 70 c.c., which 
indicates a corresponding collapse of the latter. Thus only a fifth part of the refilled gas was 
used for the collapse of the left lung. The rest was utilized in the distension of the thorax. 

In this case the vital capacity was of interest. The right and older pneumothorax lung 
proved to be considerably more rigid than the left, which was only treated some weeks. 
This was clearly seen from the vital capacity, which for the right lung was 39 per cent., and 
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for the left 61 per cent. of the total vital capacity. The different elasticity of the lungs was 
illustrated by a diagram drawn during screening immediately after the bronchospirometry. 























Fic. 17.—This shows the confines of the lungs during maximal inspiration and expiration, and 
clearly illustrates the more plastic condition of the left lung. 


The bronchospirometric method has enabled me to make still further observations 
of interest. There are cases in which bronchospirometry has been performed, not 
only in the usual recumbent position but also in the lateral position. Here it has 
been proved that in a lateral position the function of the lower lung is not impaired, 
as was the general opinion earlier. On the contrary, the intake of oxygen, which is 
the most important function of the lungs, is proportionately greater in the undermost 
lung, and so, frequently, is the ventilation. The increased intake of oxygen must be 
owing to a more efficient circulation of the blood to this lung, due quite simply, in its 
turn, to the law of gravitation. I would like to call to mind that the pulmonary 
blood-pressure is considerably lower than the blood-pressure in the systemic circuit. 
These conditions explain some observations upon which side patients with a one-sided 
lung affection prefer to lie. 

During a spirometric investigation it is sometimes possible to register the 
patient’s coughs. It has then been found, that in a lung which is the seat of a more 
extensive process, and whose volume is, in consequence, appreciably lessened, there 
is also a considerably reduced “‘ coughing capacity”’. The available quantity of air 
in the diseased lung, when pressed out by a sudden attack of coughing, is unable to 
bring about a sufficiently strong current to cleanse the bronchial tree on that side 
effectively. The mechanism must be such that the bronchial secretion from the 
affected lung is conveyed to the neighbourhood of the bifurcation chiefly by means 
of peristalsis and the movements of the bronchial cilia, to be expectorated with the 
aid of a forcibie current of air produced by an attack of coughing from the healthy 
lung. <A curve in which the cough is registered is shown in fig. 18. 

IV.—The patient is a man aged 25 with lymphogranulomatosis. A skiagram shows 
enlarged glands of the hilus on the right side and an atelectasis of the middle lobe and the 
greatest part of the lower lobe on the right side (fig. 19). 

The patient had several coughing attacks during the bronchospirometry (fig. 18), which 
were registered and are shown by the horizontal lines. On the curve of the left lung are seen 
the violent expirations, which correspond to the coughings. There is nothing of the kind on 
the right side. Here the inspirations are more conspicuous, they are precipitous, and the 
patient appears to cough in the wrong direction with this lung. 
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Fic. 18. 





Fie. 19. 
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It is of interest to note, that the lung, which most needs the benefit of 
expectoration, is often more or less deprived of this by the process which produces 
the secretion. 

In conclusion I may briefly mention two facts apparent from bronchospirometric 
investigations. The output of carbon dioxide from one lung has no connexion with 
its intake of oxygen, but with its ventilation. When the volume of tidal air is great, 
and the oxygen-intake is small, the output of carbon dioxide follows the ventilation. 
Therefore there may be a considerable difference between the respiratory quotients 
in the right and left lungs. 

Many problems in the functional physiology and pathology of the lungs remain 
unsolved, but the bronchospirometric method of investigation has undoubtedly 
disclosed new possibilities for study in this field. The method is already of practical 
clinical value, and as experience grows it will prove to be an ever more and more 
serviceable addition to the lung specialist in diagnosis. 


Discussion.—A. TUDOR EDWARDS said that he had had the opportunity, eighteen months 
ago, of hearing Professor Jacobus discuss bronchospirometry in this country, and an oppor- 
tunity was afforded of seeing some of the advantages of the method. He thought that 
bronchoscopy was reaching the stage at which renal surgery was some years ago, when 
investigations were begun on the apparently normal side in order to determine the safety 
or otherwise of removal of the diseased kidney on the other side. 

He did not know whether bronchospirometry experiments had been carried out on 
patients who had lost by operation a portion of the lung, as, for instance, after lobectomy. 
apart from the experiments in tuberculosis, or whether these experiments had been done on 
cases of carcinoma of the lung. In doubtful cases of tubercle when the question of operation 
arose it was of value, and showed a great and useful field. 

PATRICK WATSON- WILLIAMS asked whether in the course of his reseaich Dr. Frenckner 
had the opportunity of investigating the rate of interchange of respiratory gases, i.e. the 
rate of oxygenation and expiration of carbon dioxide according to varying pressures of the 
air in the bronchioles. 

PAUL FRENCKNER (in reply) said he had had many cases of tuberculosis, cancer, and 
pulmonary collapse which showed a decrease in the oxygen-intake, with a decrease of 
function. The most striking finding was that the X-ray and physical examinations showed 
that there might be extensive pathological changes and still good pulmonary function, and. 
vice versa—a decrease of function despite an apparently intact Jung—though with glands 
enlarged in the hilus. 

In answer to Dr. Watson- Williams : Difference in pressure seemed to depend on obstruc- 
tion in the bronchi; he did not know why the pressure should be high or low. 


Bronchoscopotherapy in Broncho-pulmonary Suppuration : 
its Mechanism and Results 


By A. Sounas (Paris) 


TRACHEO-BRONCHOSCOPY, known and practised for forty years, has occupied for 
the last ten years a large place in the diagnosis and treatment of diseases of the 
respiratory tract. This extension is due to the progress in instrumentation and the 
improvement in technique. 

Sometimes, for children and certain adults, it is performed without anesthesia : 
often, for adults, with slight local laryngeal anesthesia with a 10 per cent. solution 
of cocaine. 

In bronchoscopotherapy it is of importance to consider the condition of the 
principal bronchial system, because action is efticacious on the trachea and the main 
bronchi which are our champ de maneuvres, for the bronchoscope cannot penetrate 
the lung. 
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Our action, thus limited, comprises several endo-bronchial procedures; the 
aspiration of secretions, painting, cauterization, the catheterization of the orifices, 
the removal of granulations, instillation of solutions in small quantities, and lavage 
of the main bronchi 

The aim of these procedures is to permit the expulsion of secretions, to improve 
or to provoke drainage and the power of defence of the bronchial system as well as 
the ventilation of the lung, and to act against the stagnation of pus in a “ septic 
tank.” 

The result of this action upon the main bronchi is variable. It is very often 
simple, rapid, mechanical—as against obstruction—and biochemical as against paresis 
of the bronchi and inflammatory stenosis. 

In this endo-bronchotherapy sometimes one procedure is more or less successful, 
sometimes another, according to the different cases; often recourse to all of them is 
necessary. It is by the results obtained in different pathological conditions that I 
have been able to judge of the variable effect of the bronchoscopic action. 

Tracheo-bronchial drowning.—This syndrome is characterized by a sudden and 
rapid flow of secretion which, in the early stages, produces a serious obstruction of 
the trachea and of the main bronchi. 

I have observed two cases of this: (I) A patient had been operated upon by 
M. R. Monod for pulmonary abscess (first operation); twenty-four hours after this 
operation which had produced a collapse of the affected lung, the pus of the abscess 
provoked a tracheo-bronchial flooding and a condition of asphyxia. 

(II) A woman, just after accouchement under anesthesia, had vomiting with 
inhalation. She showed dramatic clinical manifestations of asphyxia with heart 
failure and imminent death. 

In both these cases bronchoscopic treatment was given to the patient in bed ; 
thanks to the aspiration of the secretions the troubles disappeared quickly. 

Aspiration in such a case is a very simple means of cure—chiefly mechanical— 
but it must be applied instantly before failure of the heart, or the bronchial reactions 
of defence are annihilated and the secretions have invaded the broncho-pulmonary 
system. At the beginning this flooding is limited to the principal bronchial system. 
In the accouchement case it was aggravated by inflammatory reaction and by tracheo- 
bronchial hypersecretion due to the irritant nature of the gastro-cesophageal 
secretions. 

Bronchopneumonia.—In certain cases of broncho-preumonia almost the same 
phenomena are observed and are due to the larger amount of muco-purulent 
secretion. I have treated three such patients. The serious condition of the third 
patient was immediately improved by bronchoscopic aspiration. 

Bronchoscopic action in these three cases was chiefly mechanical and also reflex. 
Thus can be explained the remarkable effect of tracheo-bronchial treatment in 
certain cases of asthma with repeated paroxysms dangerous to life. 

Pulmonary atelectasis.—Aspiration again plays an essential part and is followed 
by rapid results in suppuration or bronchial hypersecretion due to foreign 
bodies. 

As a rule purulent or mucous secretions are small in quantity but, when 
associated with a foreign body and inflammatory stenosis, produce complete 
obstruction. 

Pneumonograms taken immediately after the extraction of a foreign body show 
the complete and immediate disappearance of atelectasis which proves the purely 
mechanical, not infectious, nature of atelectasis. 

We must distinguish between atelectasis, a phenomenon simple and rapid in its 
onset and in its disappearance, and broncho-pulmonary suppuration due to impaction 
of foreign bodies. We must admit that some cases of such suppuration remain 
very serious even after the extraction of the foreign body. 
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Bronchiectasis, as well as other bronchial or pulmonary manifestations caused 
by foreign bodies, must not be confused with atelectasis. 

In all these diseases obstruction constitutes the primary pathological condition 
and consequently action upon the tracheo-bronchial system is nearly always 
immediately successful. In other cases, suppuration is associated with other 
diseases. Then the pathological condition is complicated and this explains why 
bronchoscopic treatment is without effect or has only a palliative action. Thus a 
patient, treated by Professor E. Rist and Dr. Trocmé, had a diffuse suppuration 
over the whole left lung with broncho-mediastinal fibrosis and partial atelectasis of 
the lower lobe. The ablation of a large granuloma obstructing the left bronchus, 
and bronchoscopic treatments repeated during two months have improved the 
patient’s condition. Another patient, suffering from chronic tuberculosis of the left 
lung, was treated by Dr. Tobé and Dr. Maurer. The patient had a cavity in the 
upper lobe and limited atelectasis in the lower lobe from bronchial infiltration. 
Bronchoscopy gave important data and Dr. Maurer no longer hesitated and per- 
formed with success a thoracoplasty. 

A third case is that of a patient treated for a long-standing pulmonary suppuration 
of the upper lobe of the left lung; at a certain stage, atelectasis of the lower lobe 
appeared and the bronchoscopy showed an inoperable bronchogenic carcinoma. 

In these last three cases suppuration is complicated and its clinical mani- 
festations are associated with those of the intercurrent disease. Bronchoscopy 
permits a positive diagnosis and, in certain cases, improves the prognosis, because it 
helps drainage and sometimes makes atelectasis disappear. The latter is indeed an 
unfavourable condition which causes or complicates chronicity. 

Broncholithiasis.—I have observed another type of suppuration, caused by broncho- 
lithiasis. In a characteristic case, the patient, treated first for tuberculosis and 
afterwards for a carcinoma, had in fact a broncholith in the upper right lobe. She 
complained of acute thoracic pain and dyspnoea; there was fever and expectoration 
of a small quantity of pus. A pneumogram and bronchogram with lipiodol showed 
the involved area and broncholith very well. 

The clinical manifestations of broncholithiasis are peculiar and the mechanical 
problem of extraction of the stones is difficult. The stone cannot be reached but 
the bronchial system must be treated in order to provoke the passage of the stone 
into a large bronchus. This took place in the case quoted after five bronchoscopic 
treatments. 

Pulmonary abscess.—In the treatment of pulmonary abscesses an understanding 
of bronchoscopotherapy is necessary. Its mechanism is not simple; its action is 
not of a purely mechanical order and the results, taken as a whole, are not always 
immediate and evident. Nevertheless, the results obtained prove its efficiency in 
the treatment of pulmonary abscess, if treated in the early stages. If we admit that 
the prognosis and the evolution of the abscess depends, in great part, upon the 
conditions of the draining bronchus and also of the main bronchial system, the 
efficiency of bronchoscopotherapy is easily understood. 

I wish to emphasize that aspiration is not the most useful procedure; it is 
sometimes quite useless and sometimes of very little importance. Alone, it is 
incapable of giving any satisfactory result. Indeed, too much importance has been 
given to it. The whole of the procedures quoted above must be utilized, those 
suitable to the different cases must be chosen. On the other hand, care must be 
taken to avoid the slightest ulceration of the mucous membrane. 

I have pneumonograms of several recent foctid or gangrenous abscesses treated by 
bronchoscopotherapy and completely cured; the condition was always very serious 
and the surgeon considered most of the cases inoperable. 

If after the second or third treatment the improvement does not continue or if 
the symptoms reappear, I think that at that moment, but at that moment only, the 
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surgeon must intervene, the general and local conditions of the patient being much 
better than at the beginning. For example, a patient aged 32, with abscess of the 
right upper lobe, was improved by two bronchoscopic treatments, but as this 
improvement did not continue, an external operation was performed successfully by 
Professor Gosset. 

In another case, in a girl aged 8, treated by Dr. Leon-Kindberg for recent foetid 
abscess of the right upper lobe, the radiological opacity almost disappeared and the 
child was much better after three treatments. The surgeon, who at the beginning 
had refused to operate, agreed to do so and the operation was successful. A third 
patient, aged 4, was treated by Dr. Grenet for an enormous abscess of the right lung. 
Bronchoscopic aspiration had to be performed as an emergency for dyspnea, 
asphyxia, and high fever. Great improvement took place after two treatments, but 
a purulent pleurisy was discovered. Operation for empyema was performed under 
good conditions and a complete cure was effected. 

I have observed several cases of pulmonary abscess associated with a purulent 
pleurisy. The surgeon first operated for empyema, but there was no improvement 
and the condition remained extremely serious. Bronchoscopotherapy succeeded 
in effecting a cure 

Acute pulmonary abscess is sometimes accompanied by a serious decline in the 
general condition or by a severe and repeated hemoptysis. Bronchoscopotherapy 
is nearly always a failure in this condition and death ensues in spite of all efforts. 
These cases seem to be hopeless from a medical or surgical point of view, but they 
are rare. 

The percentage of cures in recent abscesses is from 70 to 75 per cent., whatever 
may be the localization of the abscess or the nature of the infection. A large extent or 
juxta-parietal situation are unfavourable conditions for bronchoscopic treatment. To 
this percentage must be added about 15 per cent. improved by bronchoscopic treatment 
and often operated upon successfully. If the abscess is not treated in the early stages 
(that is to say, during the first three months) the prognosis is much more uncertain, 
nevertheless, bronchoscopotherapy must be applied. Thanks to a certain number 
of treatments which in general is seven, but may be nineteen, cures are sometimes 
obtained, but only in from 20 to 50 per cent. of the cases. 

Here are three examples of patients so treated and their cures date back for at 
least two years. (1) Patient aged 32, treated by Professor E. Rist for a chronic 
abscess of the upper right lobe; completely cured after six treatments. (2) Patient 
aged 44, referred by Dr. Chenais on account of a chronic abscess of the left lower 
lobe which the surgeon refused to operate ; cured after seventeen treatments during 
ten months. (3) Patient aged 68, sent by Dr. Parturier because of a fetid abscess 
of the right upper lobe; cured after six treatments. Thus it is seen that cures can 
be obtained in cases of chronic abscess, but in many cases, after bronchoscopic 
treatment, patients are referred to the surgeon. 

In short, for pulmonary abscess, bronchoscopotherapy affords a very useful help 
to the physician or the thoracic surgeon. 

Bronchiectasis.—In the case of bronchiectasis, the mechanism of bronchoscopo- 
therapy is not the same as in pulmonary abscess. This mechanism and the results 
are in relation to the pathology of this disease which is sometimes congenital and, 
in almost all cases, is characterized by irremediable lesions and by an infective 
condition with stagnation of pus. 

Bronchoscopic treatment has a double purpose. The first is the removal of 
inflammatory and infective conditions resembling broncho-pneumonia, or preventing 
their appearance, a result which can be obtained after a short period. The second 
aim is to empty the focus of suppuration—the “septic tank". The treatment 
consists of aspirations, injections, and lavages of the bronchi at certain intervals and 
over long periods. It is this last action of bronchoscopy which is known and 
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understood best, because it is very simple, even too simple in the form of broncho- 
aspirations and broncho-injections. Too much importance has been given to the 
latter procedures. It was thought that they had a much greater action than they 
have in reality ; the more so as they were applied to patients whose general condition 
did not appear to be very serious. 

This error is the source of misunderstanding and disappointment. Broncho- 
aspiration does not give in fact in bronchiectasis the good results which are 
obtained by bronchoscopotherapy in acute lung suppuration or in tracheo-bronchial 
drowning. The results are not very good; sometimes they are mediocre. This 
treatment is fighting against a sequela oi a lesion of the bronchi themselves, a lesion 
definitely established. Here is a case which shows, in its essence, the action of 
the bronchoscopic method in bronchiectasis. A girl aged 4, who, after whooping- 
cough, had suffered for three years from bilateral bronchiectasis, showed during two 
months a bilateral pneumonia of the bronchopneumonic type. The general 
condition was very grave, the patient being cachectic, with temperature osciilating 
between 37°C. and 40°C., cyanosis, severe dyspnoea with attacks of asphyxial 
suffocation, foul breath, and frequent cough. Almost against my will, I gave three 
bronchoscopic treatments in a fortnight. After the first treatment, the asphyxial 
trouble disappeared and the dyspnoea greatly decreased. After the third treatment 
an improvement in the general condition and local symptoms was manifest; the 
temperature fell definitely to about 37-8 ; the child began to gain weight and was 
able to take up an almost normal existence. Treatment is being continued regularly 
every two or three months. Thanks to this treatment, her condition is satisfactory, 
but the bronchiectasis is not cured. 

The cure of bronchiectasis treated by bronchoscopy is rare (15 per cent.), and in 
general results only in cases of recent bronchiectasis following pulmonary abscess, 
broncho-pneumonia, or the presence of a foreign body. In all other cases, we obtain 
only a symptomatic improvement, sometimes remarkable with even a partial 
restoration to the normal state (social cures: 28 per cent.). 

Often only simple improvement is obtained (52 per cent.) necessitating a periodic 
and prolonged treatment. In general I repeat bronchoscopic treatment twice, seven or 
even eight times a year. It is for this reason that in many cases, if the broncho- 
pleuro-mediastinal fibrosis or if the bilateral character of the lesions are not a 
contra-indication, the new thoracic surgery must be employed. 


Simplified CEsophagoscopy : (Esophagoscopy without Anesthesia, 
without Head-rest, and without Assistance 


By S. BeEetinorr (Sofia) 


DURING the last five years alone, over 300 patients have been admitted into the 
Laryngological Clinic at Sofia, under my charge, suffering from an acute and chronic 
corrosive cesophagitis, caused by swallowing—(mostly with suicidal intent) caustic 
soda and other corrosives. The examination and treatment of these cases 
necessitated over 1,000 cesophagoscopic examinations. 

It has been our experience that cesophagoscopy can be considerably simplified by 
performing it: (1) Without anesthesia; (2) without a head-rest; (3) without 
assistance. : 

(1) The principal aims of anesthesia are abolition of the sensibility of the 
mucous membrane, diminution of painful pressure on the dental arch and vertebral 
column, suppression of cough, vomiting and salivation, and elimination of 
apprehension and psychical excitement. 
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Superficial sensibility plays, as our experience has shown, only a minor part in 
the disagreeable sensations of a patient undergoing examination and, at all 
events, repeated painting of the mucous membrane of the pharynx with a 
solution of cocaine is not less disagreeable than the introduction of the instrument. 
Cocainization does not relieve the pressure on the dental arch and spinal column at 
all and, instead of quieting the cough, vomiting and salivation, it tends to exaggerate 
them. Finally, the application of a cocaine solution does not depress the appre- 
hension and psychical hyperexcitability. 

Briefly, these are the reasons for cesophagoscopy without anesthesia, and you 
have seen, on the screen, patients who have undergone two or more examinations in 
the course of a week without complaint and—it is important to note—without any 
complications ensuing. 

(2) The second simplification on which we insist is to perform the cesophagoscopy 
without a head-rest. 

It is our invariable practice to perform cesophagoscopy with the patient in a 
dorsally recumbent position. He is easily controlled, his head is freely movable, and 
secretions can easily escape or be removed. All these advantages are lost in the 
sitting position and this position cannot therefore be recommended. The patient’s 
head should be lowered to the maximum extent and his shoulders must project below 
the level of the table. 

We make use of the flexibility of the vertebral column which, in all cases, is 
sufficient to enable the curve between the mouth and the cesophagus to be freely 
passed (see diagram). This condition renders the use of a head-rest superfluous, 
because the advantage of the vertebral flexibility is lost if the head rests on an 
immovable object. 

We have found that the head-rest of Haslinger and also the method employed by 
Chevalier Jackson, in which the patient’s head is supported on the assistant’s arm, 
while his elbow rests on his knee, are a hindrance rather than a help. 

(3) Finally we work without an assistant, a third simplification. 

By lowering the head of the patient synchronously and in harmony with the 
progress of the cesophagoscope, the operator can easily find or feel the moment 
when the curve between the mouth and the csophagus is straightened and at this 
moment introduce the instrument into the cesophagus (see diagram). Thus the aid 
of an assistant is superfluous. 


a 
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Instrumentarium.—aAll instruments must be in irreproachable order. We use 
Haslinger’s cesophagoscope, which provides perfect illumination, is of light weight 
and best fits the cesophageal orifice. The instruments of Briinings and Kabler for 
cesophagoscopic work are not so convenient. 

There is, however, one condition essential for successful cesophagoscopy—which 
cannot be simplified—that is, the perfect technique of the operator. 

The operator must possess a thorough knowledge of the anatomy and topography 
of the region to enable him to slide the instrument down without searching for 
landmarks. Naturally, repeated withdrawal and repeated introduction should be 
avoided. Precise and rapid action is essential. The operation, taking but a few 
seconds, is over before the patient has had time to react and before the nervous 
mechanism producing cough, vomiting, and salivation, comes into action. 
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I have endeavoured to explain how csophagoscopy may be simplified. The 
anesthesia is substituted by deft and delicate manipulation, the head-rest by rapidity 
and sureness of action, the assistance—by the skill and authority of the operator. 

(A film exhibited showed the following :— 

(1) Gisophageal stenosis, caused by sulphuric acid eight months previously. 

(2) Total atresia of the esophagus, caused by caustic soda; 8th bouginage. 

(3) CEsophageal burns, caused by nitric acid, four days previously. Aspiration 
of secretions. 

(4) Introduction of a pierced metal wedge into a stricture. Method of treatment 
elaborated by the exhibitor. 

(5) CEsophageal burns four years old. Introduction of dilator.] 


Discussion.—V. E. NEGUS said that in discussing with thoracic surgeons the question of 
lung suppuration it had been felt that there was a difference of conception—that they were 
talking of two different things. The laryngologist said he could cure a number of cases by 
bronchoscopic means only, without an external operation, and it was sometimes said that it 
was a different condition with which the thoracic surgeon had to deal. It therefore seemed 
necessary to divide the diseases into two classes : those with suppuration within the bronchi, 
without disintegration of the parenchyma, and others in which the lung had broken down 
and left a large cavity, which might be lined, not by ciliated epithelium, but by squamous- 
celled epithelium. To-day cases had been shown in which there was a fluid level, which 
one would have thought would not be cured by bronchoscopic means alone. But the reader 
of the paper had cured those cases, as shown by the skiagrams and the reports on the cases. 
That showed that every case of abscess should be given the advantage of the bronchoscopic 
method, and this contribution might make laryngologists more persevering. 

Dr. Belinoff’s film showed his method almost as well as if the patient was present; the 
tube was in and out again before the patient had time to get alarmed. In England some 
difficulty with the crico-pharyngeal sphincter was anticipated, and it might well be that the 
British laryngologist was too deliberate, thus giving the sphincter the opportunity of being 
on its guard. As Dr. Belinoff performed csophagoscopy the sphincter was not given the 
chance to rebel. 


E. WATSON-WILLIAMS said that with regard to performing csophagoscopy without 
anesthesia, probably Dr. Belinoff realized that he was preaching to the converted. In his 
(the speaker’s) experience it was almost always quite easy to pass the endoscope without any 
anesthetic in the case of children up to the age of three. It was indeed remarkable how 
little the procedure seemed to disturb the patients. In the case of adults he had been used to 
passing the wsophagoscope with the patient sitting up ; this posture seemed to reassure them ; 
there was less suggestion of ‘an operation”. The really difficult cases were children aged 
from four to fourteen: they were easily frightened, and difficult to reassure, would fight 
desperately, and were too strong to be easily controlled sufficiently to make the procedure safe. 


G. EWART MARTIN said that he had carried out bronchoscopy for sixteen years. At first 
he was told that nothing could be done for the patients ; yet, as had been demonstrated to-day, 
a great deal could be done for them. The ccmplete recoveries were only from 15 per cent. 
to 20 per cent. ; yet it was possible to get all the cases of bronchiectasis sufficiently improved 
to allow of the patients going about and carrying on their ordinary avocations, free from the 
offensive odour, and from the cough and expectoration. That was a great deal to have 
accomplished for these patients, for then they were, economically, cured. In these patients he 
looked upon a recurrence of the odour in the breath as indicating the necessity for a further 
bronchoscopic examination, aspiration, and lavage. He was glad that Dr. Soulas had 
suggested this question of lavage; he himself had been called to account on a number of 
occasions for putting fluid into the lung; but it was not possible to aspirate the lower 
bronchi where the pus was thick and tenacious without some lavage to moisten the pus 
before aspirating it. Many cases of bronchiectasis had a constriction above the dilatation, 
and the object was to so dilate that constriction that the cavity could be opened, and the 
patient enabled to carry out postural coughing daily. 

H. V. FORSTER said that in his earlier experience in @sophagoscopy he had not found 
Briining’s tubes difficult to pass through the entrance to the esophagus, but later using the 
wider proximally lighted tubes of Mosher it bad been necessary to hesitate in the deep 

















SS a at 





we 


° 








39 Section of Laryngology 499 


pharynx and use the pyriform fosse as the normal and desirable ports of entry into the gullet 
as emphasized by Jackson and Tilley. Haslinger’s latest csophagoscopes were obviously 
designed to make this manceuvre easy, though by their design sacrificing some diameter of 
their lumen, and now he would be encouraged to try them without an anesthetic for 
exploratory wsophagoscopy. 


S. BELINOFF (in reply): We distinguish two kinds of esophagoscopy —the exploratory and 
the therapeutic. The first must be performed in every case in which we suspect a disorder 
of the wsophagus. The second is not within the scope of my present paper. 

The technique is not so difficult as it seems in the textbook. The description of the 
many landmarks, and the inevitable dangers in connexion with the awsophagoscopy throws 
the reader in sucha fear that even an experienced specialist is afraid to perform the examina- 
tion. The endoscopist need remember only the following rule: The line of the mouth and the 
line of the @sophagus form an angle, which can be straightened by lowering the patient's 
head. The introduction of the instrument is performed synchronously and in harmony with 


the lowering of the head. The instrument should pass into the esophagus just at the moment 
when the mouth and the esophagus form a straight line. This moment lasts only a few 
seconds. 


This procedure is performed just as well by my assistants as by myself. The psychic 
condition both of the patient and of the surgeon is generally very important. In Vienna and 
Paris the preparation for cesophagoscopy is made just as elaborately as that for a laparotomy, 
The patient gets scared, the surgeon is nervous, and unwillingly transmits his excitement to 
his patient. It is evident, therefore, what a great advantage our simplified csophagoscopy 
presents. 


Lichen Planus involving the Mouth.—A. LOwNDEs YATEs. 

B. L., female aged 41. 

First seen October 25, 1933, on account of sinusitis, and attended irregularly for 
minor recurrences. In the last week in May 1936 tingling on the tip of the tongue 
began, and ulcers formed on the tonguein June. She presented herself for treatment 
on October 21, 1936, when deep ulcers were visible on the lips, tongue, cheeks, and 
fauces, and a rash was present on her arms. Biopsy of the tissue of the floor on 
one of the ulcers showed chronic inflammation, but no evidence of Vincent’s angina 
or tuberculosis. Blood-count normal. 

The patient was seen by Dr. H. W. Barber (Dermatologist to Guy's Hospital), 
who reports :— 

“ T believe that the condition is lichen planus. 1 have long been convinced that 
occasional bullz in the mouth are not uncommon in lichen planus, but I have never 
seen a case in which they were so numerous or so severe as in this one.” 


Perforation of Aorta by swallowed Foreign Body: Two specimens.— 
E. WATSON- WILLIAMS. 

I.—Male aged 46 was admitted to the Bristol Royal Infirmary on June 8, 1936. 
Four days previously he had swallowed a piece of chop, which had stuck in his 
throat: since then he had been unable to swallow any solids, and even fluids caused 
pain, especially just above the tip of the sternum. He felt very weak, and during 
the last twenty-four hours had a stabbing pain between the shoulder-blades. 
Temperature 100° F.; tongue furred ; larynx normal; X-ray examination negative. 

Direct cesophagoscopy. At 19 em. from teeth a white stinking mass 4 cm. long 
was seen and removed. After removal, pus welled up. At 24 cm. a sharp spicule 
of bone about 2°5 em. long was seen impacted transversely in the esophagus. The 
right end had penetrated the gullet, and the cesophagoscope was used to push the 
wall of the gullet gently away from this end; the fragment of bone was then 
removed easily. A perforation in the wall was seen, with pus welling out: it was 
enlarged with forceps, and the cavity douched with hydrogen peroxide solution. 
Two days later the patient was swallowing fluids easily without pain. Fourth 
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day, from 3 p.m. onward he complained of severe pain along left side of spine: 
temperature normal. At 4 p.m. he vomited 6 oz. blood; half an hour later the 
breathing became embarrassed; died suddenly. Autopsy: On right side of 
cesophagus, a healing abscess just above level of aortic arch; on left side, 
perforation of cesophagus into arch of aorta, about 8 mm. in diameter. 

II.—L. G., female aged 59, was admitted under my care in March 1935, with 
the story that eight days previously she had been eating rabbit and a bone had stuck 
in the throat. Since then she could take no solids at all ; two days before admission 
she had coughed up a stinking mass from the throat, with some blood, and slight 
bleeding continued. She was kept on a fluid diet. Three days later (11th day) she 
vomited a mass of bright blood and fell back dead. At autopsy a perforation nearly 
1 cm. area was found leading from the aorta into the cesophagus. There was no 
evidence of mediastinitis. 


Suggested pathology in both cases: prick perforation of cesophagus, with 
infection and subsequent necrosis of aortic wall; later rupture of wall of aorta from 
internal pressure. 
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DISCUSSION ON URINARY ANTISEPTICS (INCLUDING 
SODIUM AND AMMONIUM MANDELATE) 


Dr. M. L. Rosenheim.—A urinary antiseptic may be defined as a drug which 
is given internally in order to render the urine bactericidal. We are not here 
concerned with the ancillary methods of treating urinary infections, and this 
definition of a urinary antiseptic excludes the various drugs that have been used 
for lavage and local application. 


[In no other branch of therapeutics has chemotherapy attracted so much 
attention, for urine is an ideal medium for laboratory experiment and the results of 
oral administration of drugs can be readily investigated. Innumerable antiseptics 


are therefore in existence, each backed by some, though often slight, laboratory 
work and by much, often uncritical, clinical trial. 


An ideal urinary antiseptic has not yet been found and we have no drug which 
we can give to a patient with the confident assurance that the urine will become 
sterile. Such drugs as are available require careful and understanding use in order 
to obtain satisfactory results. 

Drugs have been given by mouth in cases of urinary infection with three main 
objects :—(1) To render the urine more alkaline; (2) to render the urine more acid ; 
and (3) to render the urine bactericidal apart from its reaction. Shohl and Janney 


(1917) have shown that B. coli wili grow satisfactorily in vitro between the limits of 
pH 9:2 to 9°6 on the alkaline side, and pH 4°6 to 5°0 on the acid side and any drug 
that acts by altering the reaction of the urine can only be bactericidal if the urinary 
pH falls outside these limits. 

It is impossible to obtain a urine sufficiently alkaline to be bactericidal, and no 
drug given by mouth to render the urine alkaline can result in the destruction of 
the infecting organism. Although Osman (1936) has claimed that alkali-therapy is 
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an effective remedy for all uncomplicated cases of urinary infection, potassium 
citrate cannot be regarded as a urinary antiseptic. Its undoubted value in acute 
febrile cases is not due to any bactericidal action and, in my opinion, alkalis are of 
no value in the treatment of the chronic afebrile case. 

On the acid side it is possible for a kidney, provided that it is functionally 
normal, to excrete a urine of a pH as low as 4°7 and, theoretically, such a urine 
should be bactericidal. In practice it is now generally accepted that acidifying 
agents, by themselves, are unable to cure urinary infections. 

The only effective acidifying agents are the ammonium salts. Mineral acids 
given by mouth have long been regarded as ineffective, though Crance and Maloney 
(1935) have recently claimed some success with nitro-hydrochlorie acid. Acid 
sodium phosphate, introduced at a time when titrateable acidity, not hydrogen- 
ion concentration, was the measure of urine acidity. has been convincingly shown 
to have little value as a urinary acidifying agent (see Garrod (1935) and Alstead 
(1936)). Ammonium salts in sufficient amount, provided that the acid radicle is 
not metabolized, render the urine acid; ammonium chloride, ammonium nitrate, and 
acid ammonium phosphate are the three salts most commonly used. Ammonium 
benzoate has long been used as a urinary antiseptic. It has a double action, for not 
only is it an acidifying agent, but Johnston (1927) has shown that such small part 
of the benzoic acid as is excreted unaltered has also a mild antiseptic action, which, 
it is of interest to note, increases with the acidity of the urine. The ammonium 
salt of mandelic acid is also an excellent urinary acidifying agent and, in its case, 
the acid radicle has a potent bactericidal action in the acid urine. 

The various drugs that have been given by mouth to render the urine antiseptic 
are far too numerous to mention. Few have survived the test of prolonged clinical 
trial and the careful laboratory experiments of Garrod in 1935 have shown that only 
a small proportion of the drugs then in use could be considered as satisfactory. 

The acclamation which greeted the introduction of the ketogenic diet as a means 
of treating urinary infections, indicated only too clearly the dissatisfaction that was 
felt with the available urinary antiseptics. Introduced by Helmholz and Clark in 
1931, it produced excellent results, and many patients with hitherto intractable 
urinary infections were cured. It was soon realized that the diet did not act, as was 
first thought, merely by making the urine acid; there was present in the urine of 
patients on the diet some specific bactericidal substance. In 1933, Fuller showed 
that this active agent was the levo f-hydroxybutyrie acid. This keto-acid is a 
strong bactericidal agent in vitro, and urine containing the acid rapidly kills off 
coliform bacilli. It has, however, one peculiarity; it is only active in a highly acid 
urine and to be effective the urine of a patient on the diet must have a pH of 5-5 or 
lower. 

The ketogenic diet had many drawbacks and never attained the popularity in this 
country that it holds in the United States. A-hydroxybutyric acid given by mouth 
to a normal person is rapidly and completely oxidized unless the person is in a state 
of ketosis, and normally none of the acid appears unaltered in the urine. 

The bactericidal powers of 8-hydroxybutyric acid are shared by many allied 
hydroxy-acids and an attempt was made to find one which would not be oxidized in 
the body and which would be excreted unaltered in the urine. 

The full details of these experiments have been reported elsewhere (Rosenheim, 
1935). Mandelic acid (CgHs.CHOH.COOH), the simplest aromatic hydroxy-acid, 
was one of the acids found to be actively bactericidal and was the only effective one 
of those tried clinically. It was shown to be non-toxic to dog and man when 
given in large doses and it was further shown that the urine secreted following the 
oral administration of mandelic acid became bactericidal, though only at a low pH. 

This is clearly shown in the accompanying chart. The curves stress three 


important points :— 
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(1) The control urine does not become bactericidal at a low pH. 

(2) The contro! urine with added mandelic acid, and the urine following the administration 
of mandelic acid, are actively bactericidal. 

(3) These urines are only bactericidal when acid. 


This then was the experimental evidence on which mandelic acid was introduced 
as a urinary antiseptic, and widespread trial of the new drug has, in this instance, 
supported the expectations based on test tube experiments. 

I am not speaking to-night on the results obtained with mandelic acid, but it may 
be said that these are at least as good as those obtained with the ketogenic diet, 
which it was intended to replace. 

Like 8-hydroxybutyric acid, mandelic acid is only active in acid urine. Helmholz 
and Osterberg (1936) have recently shown that while at pH 5-0, a solution of 0-25% 
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mandelic acid is bactericidal for most organisms, at pH 5°7 a 1% solution is 
necessary to produce the same effect. In carrying out treatment with mandelic acid, 
it is therefore necessary to get the urine really acid and it is essential to test its 
acidity. When it reaches the required pH—5°3 or less—the urine gives a pink 
colour with methyl-red and no uncomplicated case of urinary infection should be 
accepted as a failure for the treatment unless the urine has reached this degree of 
acidity. 

The original method of treatment was by means of sodium mandelate, using 
ammonium chloride (as with the ketogenic diet) to acidify the urine. Holling and 
Platt (1936) have recently introduced ammonium mandelate. This salt is an effective 
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urine really acid. 


these drugs. 


acidifying agent and has replaced the original method of treatment. 
cases, it may be necessary to give additional ammonium chloride in order to get the 
Miller and Chu (1934) have shown that the restriction of fluids 
during the time of administering urinary antiseptics definitely enhances the effect of 
In order to obtain a satisfactory concentration of mandelic acid in the 
urine, the fluid intake of the patient is usually restricted to about two pints in the 
day. 


Ideal urinary antiseptic 
Suitable for oral use 
No gastric irritation 
Readily absorbed from gut 
No toxic symptoms 


Rapidly excreted in 
cumulative effect 


urine No 
No renal irritation 

Bactericidal in low concentration 
Acts from renal pelvis downwards 
Active in urine of any reaction 
Suitable in febrile cases 


Acts on all organisms 





Proceedings of the Royal Society of Medicine 


Sodium mandelate and ammonium 


chloride Ammonium mandelate 


Yes Yes 


Nausea and vomiting Occasional nausea 


Yes Yes 


None None 


In the presence of renal failure produce the cumulative 
effect of acidosis 


In large doses, ammonium Renal irritation rare 


chloride produces renal irritation 
The more acid the urine, the lower the active concentra- 
tion needed 
Yes Yes 
Active only in urine of low pH 


May be effective, but treatment not recommended 


Wil! not act on urea-splitting organisms 


In occasional 





In the above table I have contrasted sodium and ammonium mandelate with the 
theoretical ideal urinary antiseptic. Both salts differ from the ideal in four main 
points :— 

(1) In the presence of renal failure, the acidifying salts have a definite cumulative effect, 
producing a considerable degree of acidosis, and the treatment is, therefore, contra-indicated 
in the presence of a raised blood urea. 

(2) The new treatment is only active in acid urine, and therefore 

(3) It has no effect on organisms which are capable of splitting urea, and which can thus 
maintain a constantly alkaline urine. 

(4) Mandelic acid should not be used in acute febrile cases of urinary infection. Although 
it is active in many such cases, it appears better first to reduce the temperature with alkalis 
and then to use mandelic acid to clear up the residual infection. 


Renal irritation was occasionally caused by the large doses of ammonium chloride 
originally used, but this complication rarely occurs with ammonium mandelate. 

Ammonium mandelate is not, therefore, an ideal urinary antiseptic but, in 
selected cases, it produces rapid and satisfactory results. I leave it to the speakers 
who follow to deal with the indications for the use of the new treatment, but I 
should like to make one final plea. Mandelic acid therapy demands careful 
supervision of the patient, and there appears to be a grave danger that the treatment 
may become over-simplified. If the treatment is used, care must be taken to see 
that the urine becomes acid, and if some proprietary preparation is ordered to be 
taken four times a day, and the patient is not seen for another fortnight, mandelic 
acid may well fall into general disfavour alongside all other urinary antiseptics, and 
the search for a better and more potent drug will continue as before. 
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Mr. E. W. Riches: I venture to predict that the present discussion will 
reflect the great advance which has been made—since the last somewhat disappoint- 
ing combined discussion on Urinary Antiseptics seven and a half years ago’— 
by the introduction of mandelic acid. We owe this to the work of Dr. Rosenheim, 
our opener. I am honoured to follow him in the discussion. 

My part is to indicate some of the surgical uses of urinary antiseptics, and if I 
confine my remarks almost entirely to the mandelates, it is not because I am a 
complete unbeliever in the other antiseptics, but because others have done sufficient 
work to indicate their shortcomings and the uncertainty of their effects. Of 
acidification by nitro-hydrochloric acid I have no experience. 

In surgical practice cases with an infected urine fall into three groups: 
(1) Those in which no operation is required. (2) Pre-operative cases. (3) Post- 
operative cases. 

In each group the infection may involve either the upper or the lower urinary 
tract, or both. 

Group 1 comprises most of the cases of cystitis and pyelitis. Perhaps the term 
pyelo-cystitis is a better one, although in many cases in which the bladder urine is 
infected and there is pain in the loin, the urine from the kidney is found to be 
sterile. From the standpoint of treatment by mandelic acid the distinction does 
not seem to be of great importance, except that when the kidney urine is infected one 
must be more expectant of finding an obstructive renal lesion. 

These cases may be chronic or acute, and here at once we enter on debatable 
ground, for whilst most of us are agreed that chronic cases can be safely treated by 
mandelates and usually respond quickly and well, there is considerable difference of 
opinion on the advisability of treating acute fulminating cases in this way. I have 
only tried it in a few such cases, but I have not yet regretted doing so. The chart 
overleaf is the record of one of these. 


A man aged 36 was seized with a sudden urgent desire to pass water. This he did with 
much terminal pain, and the action was repeated at half-hourly intervals, being followed by 
a little bleeding. His temperature was 103° and his urine was found to contain blood and 
pus and many B. coli in film and culture. His doctor treated him with alkalies, but the 
temperature remained high, the symptoms persisted, and he had rigors. After a week I saw 
him; he had then a temperature of 104-8° and was extremely ill; the urine was still acid. 
He was admitted to hospital and given enough potassium citrate to make the urine alkaline, 
but at the end of another week his symptoms and temperature remained and he had another 
rigor. I decided to give him sodium mandelate and ammonium chloride. On the second 
day of treatment his temperature became normal and his symptoms abated, and subsequent 
investigations by excretion urography, cystoscopy and pyelography showed no obstructive 
lesion of the urinary tract. After two weeks the urine contained no pus, but showed an 
occasional cast, and grew only a few colonies of B. coli on culture. After a few days’ rest 
treatment was resumed and after another fortnight the urine was sterile. One month later 
a further specimen was still sterile, and there has been no relapse in six months. 


Despite this good result I would still prefer to begin treatment of an acute case 
with alkalies; no investigations are possible at this stage to determine the presence 
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of an obstructive lesion, and the symptoms will usually abate if sufficient alkali 
is given. Then is the time to start curative treatment and investigations, but 
if the case failed to respond to alkalies, as in this example, I would give mandelic 
acid. 

My colleague, Mr. Cubitt, will show that in the series of cases which we have 
treated the sterilization or cure-rate is as high as 96% in the non-operative cases, 
i.e. those with no obstructive lesion or urinary tract abnormality. In the whole 
series, including pre- and post-operative cases, it is 88%. 
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Group 2. Pre-operative cases.—It is sometimes desirable, necessary, or inevitable, 
that certain cases of urinary infection should be treated before, or during the course 
of investigations which determine the presence of an obstructive urinary lesion 
demanding operation. Of the lower tract lesions I have found it possible to sterilize 
a B. coli infected urine in a case of enlarged prostate prior to prostatectomy. In 
cases of stone, diverticulum, or new growth of the bladder, or urethral stricture, it 
would not seem desirable to try to do so. 

The failure of mandelic acid to procure sterility in the upper urinary tract is 
often an indication of the presence of another lesion. A woman, aged 25, who had 
symptoms of cystitis and a B. coli infection, had lost her symptoms after one week’s 
treatment, and the urine had reached a pH of 5:2, but after another week the 
symptoms had returned and the urine was alkaline again. Further X-ray examination 
proved the presence of a renal calculus, whose previous existence had been doubtful. 
In another patient B. coli was found in the bladder urine and cystoscopy showed 
nothing suggestive of anything other than cystitis. The urine became sterile 
after a fortnight on mandelic acid, but persistence of pain in the right loin led to 
catheterization of the ureters. The urine from the right side was full of tubercle 
bacilli, and the pyelogram showed a tuberculous pyonephrosis and pyo-ureter which 
were treated by nephro-ureterectomy. 

Another type of upper-tract lesion which is suggested by the failure of mandelic- 
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acid treatment is hydronephrosis. This applies especially in the case of children, 
and in them full investigation should usually be made at the outset. In one patient 
(an adult) treatment of a B. coli infection had been carried out by means of alkalies 
for seven weeks without success. Investigations showed a right hydronephrosis 
with B. coli coming from that side only. Tentative treatment with sodium mandelate 
and ammonium chloride preduced urinary sterility in four days, but there were also 
granular and hyaline casts. The infection returned as soon as the treatment was 
stopped. 

Group 3. Post-operative cases.—The same case can be used as a starting-point 
for the post-operative group. Twenty-three days after a plastic operation on the 
renal pelvis the urine was still infected, and a further course of eighteen days’ 
treatment, with an intermission, was necessary before sterility was attained. The 
excretion urogram taken one month after operation shows less clubbing of the calyces 
and a smaller pelvis, and now, over a year after operation, the urine is still sterile 
and contains no pus. 

When a renal stone has been removed, infection sometimes tends to persist, 
and here again mandelic acid has been of use in clearing it up. There are, however, 
some resistant cases ; in one, in which there had been a B. coli infection for twenty 
years, it was hoped that this would clear up after the removal of a small renal 
calculus. It has failed to do so, however, despite several courses of treatment. 

Of the lower-tract lesions alter operation, we are all familiar with the persistence 
of bladder infection after operations for the removal of a stone, growth, diverticulum, 
or enlarged prostate, whether by the suprapubic or per-urethral route. The infection 
tends to clear up after an obstruction or a foreign body is removed, but it may take 
a long time, and iu several such cases the process has been expedited by the use of 
a mandelate. It would, however, appear that when the bladder has been opened 
the drug is not so effective, probably because other organisms than B. coli have 
found entrance. Of these, B. proteus seems the most resistant, and when this 
organism is present it may be quite impossible to produce the required degree of 
acidity. Nor is there much clinical evidence of a sterilizing effect in staphylococcal 
or streptococcal infections, as these often disappear with or without treatment, 
leaving B. coli in sole possession. I havea case of B. pyocyaneous infection following 
hemi-cystectomy for carcinoma of the bladder ; after two weeks treatment the patient 
is symptem-free, and the urine is free from pus, but still grows a few colonies of 
B. pyocyaneous on culture, a result which leads me to hope that sterilization will be 
effected by continuing the treatment. In a case of persistent B. coli infection 
following partial colectomy for vesico-colic fistula, it has been possible to sterilize 
the urine by means of mandelic acid, but the infection has twice recurred soon after 
treatment was stopped. In this case there is probably reinfection from colonic 
stasis, and in more simple cases the value of the treatment will frequently be 
enhanced by proper attention to the bowel function at the same time. 

Gynecological operations are also frequently followed by cystitis, and these may 
be most resistant to treatment ; in the case of a woman from whom I had previously 
removed the left kidney on account of stone, a B. coli cystitis cleared up quickly 
with sodium mandelate; later she underwent an extensive gynecological operation 
including dilatation and curettage, removal of a cervical polyp, insertion of radium 
into the uterus, and anterior and posterior colpo-perineorrhaphy. This was followed 
by intense cystitis, with a B. proteus infection, and has resisted all efforts at 
sterilization by mandelates as well as by other antiseptics and lavage. 

We have tried most of the proprietary preparations of mandelic acid, but 
ammonium mandelate in the form of an elixir seems to be the most suitable, and 
less likely to require the addition of another urinary acidifier. At the Middlesex 
Hospital we are now using a mixture made in the hospital dispensary, containing the 
equivalent of 3 grm. of mandelic acid as ammonium mandelate ; in a separate bottle 
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is dispensed a mixture containing 15 gr. of acid sodium phosphate in a half ounce 
which can be added or not as required. We avoid ammonium chloride because of 
the frequent unpleasant side effects produced by it. 

A doctor wrote to me the other day asking for the admission of a patient to 
hospital for this treatment as “ mandelic acid treatment is almost impossible on 
the panel—they won’t stand the price’. The cost of the proprietary preparations 
is from 25s. to 2 guineas for a fortnight’s treatment (the one costing only 12s. 
contains only one gram of mandelic acid instead of three). The cost of the hospital 
prescription for the same period is 8s. 8d., based on a cost of 21s. 6d. per pound 
for mandelic acid. 

Apart from the presence of organisms other than B. coli escherichia, the main 
causes of failure appear to lie in the presence of gross pus, which may require the 
assistance of mechanical lavage for its removal, or in the renewed influx of fresh 
organisms from a diseased appendix, gall-bladder, or colon. The absence of an 
obstructive lesion of the urinary tract is, of course, essential for success, and in 
certain cases such absence must be proved by investigations. Failure to carry out 
these investigations may lead to disappointment or even disaster; some of the cases 
I have mentioned illustrate this, and I have under my care now a patient who had 
been treated for several months as a case of cystitis, but in whom cystoscopy showed 
a large carcinoma of the bladder. In a patient who had been treated over a long 
period for recurrent B. coli infection the right kidney was extensively destroyed by 
stones, and the infection cleared up when it was removed. 

In view of the high percentage of cures in the simple infections I have made it a 
rule both in teaching and practice that a case of apparently simple infection failing 
to respond after two weeks’ treatment must have a complete urological investigation. 
If this proves negative, treatment may be continued and attention paid to the 
gastro-intestinal tract and pelvic organs (in women). 

I have not mentioned the technique of treatment in detail, but would endorse 
all that Dr. Rosenheim has said about the careful supervision of patients. The 
cases I have chosen to illustrate my points are in some respects the more compli- 
cated type: this is because the cases of simple infection have now become relatively 
easy to cure with this new therapeutic substance. 


Mr. A. W. Cubitt: Most of our 51 cases of urinary infection treated with 
mandelic acid and its derivatives are from the Urological Department of the 
Middlesex Hospital. If they are few in number they are at least fairly large in 
variety, and many of them appeared so unpromising that we have been surprised 
at the good results. Out of a total of 51 cases, 17 have been followed up over 
periods exceeding six months. The urine was sterilized to B. coli in 45 instances 
(88%), 41 of these (80%) were completely sterilized, the other four were cases 
of mixed infection which were rendered sterile to B. coli but not to the other 
organism. Seven of our series recurred (proved bacteriologically) and recurrence 
was suspected in two other cases. With regard to recurrence, I should like to 
emphasize that many of these cases are quite recent, and in some of them, no doubt, 
there will be recurrence, so that the true recurrence rate will be higher than appears 
here. On the other hand, Dr. Rosenheim has pointed out (Lancet, 1936 (ii), 1083), 
that some cases of apparent early recurrence are really due to failure of initial 
sterilization, often through premature discontinuance of the treatment on the 
strength of a sterile culture actually due to the inhibitory effect on growth of the 
mandelic acid in the urine cultured. Moreover, recurrence of some of the original 
symptoms must not be taken as sufficient evidence of recurrence of the B. coli 
infection. In several cases in which symptoms have recurred, the urine has been 
found to be sterile, but calcium oxalate crystals have been present. In others, 
Staphylococcus albus has been found, when B. coli was previously present. 
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Separating the cases into groups (Table I) helps to explain some of the causes 
of failure. 


TABLE I.—GROUPING OF CASES AND RESULTS, 


No. of Sterile after Not 
cases Sterilized Not Recurred 6 months known 
Pure B. coli infection. No gross 27 26 1 3 7 12 
lesion 
Pure B. coli infection. With gross pre-op. 
lesion 4 3 1 2 1 
post-op. 
8 6 2 1 1 i 
Infection with B. coli + other 9 6 3 l 2 3 
organisms 
Severe post-operative infection 6 4 2 1 3 
Renal tuberculosis with B. coli 1 1 


infection 


As one would expect, the best results are obtained in cases of pure B. colt 
infection with no gross lesion. The one failure of primary sterilization, and the five 
recurrences (two of them only suspected from the symptoms) were all in chronic 
cases of over two years’ duration. In one of them there was also slight dilatation 
of the renal pelvis and calyces on one side. Nine of this group have been followed 
up for over six months; in two of these there has been recurrence, and seven have 
remained cured. 

Pure B. coli infection with some obstructive lesion has given surprisingly good 
results, though the recurrence rate is higher. These cases are analysed in Table II. 


TaBLe II.—CaseEs oF B. coli INFECTION WITH OBSTRUCTIVE LESION 


No 
No. of cases Sterilized Not Recurred recurrence Not known 

Hydronephrosis 

Treated pre-operatively ... 2 2 1 1 

Treated post-operatively 5 5 1 1 3 
Enlarged prostate :— 

Treated pre-operatively ... 1 1 1 

Treated post-operatively ee 2 ] 1 1 
Renal calculus :- 

Treated before and after operation 1 1 


They are divided into two classes, those treated before operation and those 
treated after operation (when presumably the obstruction no longer existed). Of 
the cases of hydronephrosis treated pre-operatively, one was the case of renal 
tuberculosis to be mentioned later, the other was treated by renal sympathectomy 
and infection has since recurred. In those treated aiter operation, one patient had 
a repal sympathectomy performed, and three cases had plastic operations. In one 
of these latter there was a recurrence. One case should perhaps, strictly speaking, 
be placed in a class by itself, since the operation consisted of drainage by ureteric 
catheter on three occasions during treatment with sodium mandelate. Of the cases 
of enlarged prostate, one was sterilized before operation but the infection recurred 
after operation ; the case was treated again but failed to respond owing to inability 
to obtain adequate acidification. The other case was treated after operation and 
sterilization was obtained. 

From the cases of mixed infections it is impossible to draw very definite 
conclusions. Apart from the suspicion that in some cases the secondary organism 
is a mere contamination, these organisms are notoriously elusive, being present in 
one specimen and absent in the next, quite independently of treatment. The 
figures in column 2 refer to sterilization to B. coli. The two failures were cases 
of severe post-operative infection with gross pus, and are also included under that 














510 Proceedings of the Royal Society of Medicine 10 


heading. In five out of the ten cases the secondary organisms also disappeared, these 
organisms included Streptococcus, Staphylococcus albus, B. pyocyaneus and B. proteus. 
Three of these cases which were sterilized to both organisms were followed up 
for more than six months; in one there was no recurrence of either organism (B. coli 
or Staphylococcus albus), in one there was no recurrence of B. coli, but recurrence 
of Staphylococcus albus, and in one, recurrence of B. coli but not of B. pyocyaneus. 

The case of renal tuberculosis was sterilized to B. coli before operation ; a hydro- 
nephrosis and hydro-ureter were also present in the side affected by tuberculosis. 

Severe post-operative infections with gross pus are some of the least satisfactory 
cases, especially if there is a secondary organism, but even so they are well worth 
a trial with mandelic acid. The two failures were both secondarily infected, and it 
was impossible to acidify the urine to the correct pH. 

Late results.—Seventeen cases were followed from six to thirteen months after 
primary sterilization. Eleven remained sterile. Of the six recurrences, two were 
in cases of hydronephrosis, in one of which renal sympathectomy had been 
performed (sterilized before operation) in the other a plastic operation (sterilized 
after operation). Three were in very chronic cases of pyelitis, one with slight 
dilatation of the pelvis and calyces; one had a secondary infection with B. pyocyaneus, 
though the B. coli alone recurred. The recurrence has been cured in two cases and 
three have not completed their treatment. 

Even after sterilization, complete relief of symptoms is not always obtained. 
These cases appear to fall into five groups: (i) Other organisms present ; 
(ii) calcium oxalate crystals present ; (iii) some organic abnormality present; 
(iv) some neuromuscular abnormality present ; (v) unexplained. 

Summary.—(1) Pure B. coli infections without gross lesion were sterilized in 
96% of cases. 

(2) Pure B. coli infections, even with an obstructive lesion, give surprisingly 
good results, but are more prone to recur. 

(3) Mandelic acid is not effective for B. coli infections only, it has a definite, 
though less marked, sterilizing effect on other organisms. 

(4) Cases of post-operative infection with gross pus do not react so favourably, 
but are well worth a trial with mandelic acid. 

(5) Recurrences occur mainly in the very chronic cases of B. coli infections 
without organic lesion, and in cases which have, or have had, an obstructive lesion. 

(6) Recurrence of some symptoms does not necessarily mean recurrence of 
B. coli infection. 

(7) Failure of sterilization, or persistence of any symptoms in spite of 
sterilization is a strong indication for a thorough investigation. 


Dr. W. W. Payne and Dr. A. G. Signy: We propose to deal with the results 
obtained at the Hospital for Sick Children, Great Ormond Street. Most of the 
cases were in the genito-urinary department, at first under Mr. Addison, and later 
under Mr. T. T. Higgins ; the remainder were under the care of the other physicians 
and surgeons of the hospital. We have pleasure in thanking them all for providing 
us with the clinical data and the opportunity to study these cases. 

The subjects were all children ranging in age from six months to twelve years. 
We have excluded cases in which there was no satisfactory laboratory record of 
preceding infection of at least two weeks’ duration. This has reduced the percentage 
of successes in the mandelic-acid group, since in the enthusiasm of a new treatment 
some cases which were possibly only transient infections might have been put on 
mandelic acid with immediate success. Most of the cases have been long-standing 
ones, and have been thoroughly investigated in the genito-urinary department. 
No acute febrile cases have been treated. 

Our sole criterion of success has been a persistently sterile urine—that is, a urine 
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which has remained sterile when treatment has ceased. The question of a subsequent 
relapse is immaterial in judging the potency of a urinary antiseptic, but relapses 
have not, in fact, been very common in those cases in which a further history has 
been obtained. 

We are reporting results of three lines of treatment: ketogenic diet, hexamine 
with ammonium chloride, and mandelic acid. We have aimed at attaining certain 
chemical standards in all, and unless the urine has reached this standard fairly 
frequently in the course of treatment, we have not regarded it as satisfactory. In 
an early group on ketogenic diet both 8-oxybutyric and aceto-acetic acids were 
estimated, and it was found that at least 50 to 60 mgm. % of S-oxybutyric acid 
was necessary, together with a pH below 5°5 to 5°6. In a later group we had 
to rely on the less satisfactory colour tests which estimate only aceto-acetic acid, 
and this does not run parallel with the 8-oxybutyric acid. It is probable that in 
some of the apparently satisfactorily treated cases the treatment was in reality 
unsatisfactory. In the hexamine group an acidity of at least pH 5°5 was aimed at, 
and in addition a concentration of free formalin in the urine of from 0°002 to 0°003% 
at 37° C. In the mandelic-acid group the criteria were: percentage of mandelic acid 
in the urine of 0°4%, with a pH of 5°5 or less; but if the mandelic-acid percentage 
was higher, a less degree of acidity sufficed. 

Ketogenic diet is often difficult to administer and always unpleasant and 
expensive. It cannot be continued for long periods in children, as partial tolerance 
becomes established and the output of ketone bodies falls off. Mandelic acid has 
been given in various forms: As the acid in sodium bicarbonate solution, as sodium 
mandelate, and as ammonium mandelate, with ammonium chloride, acid sodium 
phosphate, or ammonium phosphate as the acidifying agents. We are now using 
ammonium mandelate and, if an acidifying agent is required, ammonium phosphate. 
As palatability is important in the case of children, the following two formule have 
been standardized. 

MANDELIC-ACID TREATMENT 


Mistura ammonii mandelatis :— 


Ammonium mandelate .. rome ne 26 grains 
Liquid extract of meee si sit 5 minims 
Elixir of gluside.. ia “ i minim 
Water ... ? ‘ ote to 1 drachm 


NoTE.—Thig is a to the elixir, containing the equivalent of 
14 grammes of mandelic acid in 1 drachm. 


Mistura ammonii phosphatis :-— 


Ammonium phosphate eo ove 74 grains 

Liquid extract of pees we a 5 minims 
Acid syrup ea , on eos 15 minims 
Water ... “et — nn .. to 1 drachm 


The treatment was controlled by urine examinations and additional mandelate 
or acidifying agent was added as necessary. The dosage has varied but the table 
given by Wilson and Newns (Lancet, 1936 (ii), 1087) represents our average dosage. 

Hexamine was given in average doses of about 30 grains a day, divided into four 
doses for a child of 8 years old or so, and enough ammonium salt (chloride or 
phosphate) to attain the necessary pH. In only one case was it necessary to 
increase the hexamine. Of the methods of treatment described that by hexamine 
is the easiest and cheapest. 

TABLE OF RESULTS 


Chemical Successful Unsuccessful 
ee — 1. No. of 
Bacteriological Sterile Failed Sterile Failed Cases Steri 
Hexamine 7 3 0 2 12 58 
Ketogenic diet 15 1] 2 7 35 52 
Mandelic acid 33 6 7 8 54 7 
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In this series the balance has been unfortunately weighted in favour of mandelic 
acid, since many of the cases on ketogenic diet and hexamine were selected, owing 
to a long history and failure of other methods. It is probable, therefore, that if in 
a series of cases similar to the mandelic-acid group hexamine had been given and as 
much care taken in ensuring correct treatment, a much better percentage of successes 
would have been obtained, and we suggest that hexamine should be used more often 
owing to the ease of administration and the smaller expense. 

Analysis of the failures in the presence of a chemically satisfactory urine reveals 
two main groups: (1) Anatomical abnormalities such as hydro- or pyo-nephrosis ; 
(2) reinfection. 

Attention to the bowel condition appears to be an important adjunct to treatment, 
as patients seem to reinfect themselves from their bowel. This is well shown in two 
cases in which the patients had a B. coli pyelitis which responded well to mandelic- 
acid therapy. Shortly afterwards they contracted a dysentery infection of the bowel 
and were very soon passing this organism in their urine, which had become turbid 
with leucocytes and organisms, in fact, a relapse of the pyelitis, with a different 
infecting organism. In both these cases the infection again cleared rapidly on 
treatment. 

Complications.—Most of the complications we have met as a result of the various 
treatments have been unimportant, and have not interfered to any great extent with 
the treatment. Nausea, pyrexial attacks, hematuria with casts, have been met in 
all types of therapy almost equally, and are probably due to the degree of acidi- 
fication of the urine. They have always been successfully overcome merely by 
easing off the treatment for a day or two. 

Bacterial factors.—Most of the cases have been long-standing pyurias, infected 
with a single organism, by far the commonest is the B. coli. Asa rule these respond 
readily to treatment. One peculiarity which we have met is the alteration in growth 
and colony appearances of B.coli. A urine which has previously yielded a luxurious 
confluent growth of the organism, after a few days yields only a discrete growth 
of minute colonies which may exactly resemble a streptococcal growth. On 
investigation these colonies give all the biological reactions of B. coli, only more 
sluggishly ; e.g. fermentation reactions, instead of being typical in from eighteen to 
twenty-four hours, may take two or three days before fully fermenting the 
necessary sugars. This is to be taken as a good response, as the organisms 
appear to be affected by the disinfectant, and it is always followed by a 
sterile urine. Double infections with streptococci or staphylococci accompanying 
the B. coli have, in our series, responded equally well, excepting one persistent 
Staphylococcus albus infection which was associated with a stone in the kidney 
and disappeared after the stone was removed. Primary B. proteus infection 
of the urine is not easy to deal with. This is probably because it appears 
occasionally impossible to acidify a urine infected with this organism. In our series 
there were, however, a few cases in which B. proteus appeared only on one or two 
occasions in the urine, and these all responded well. We were also fortunate in 
being able to cure two cases of primary B. proteus infection (one case) with 
ketogenic diet and the other with hexamine therapy Urine infected with slow or 
late lactose-fermenting varieties of B. coli responds to treatment, but not quite as 
quickly as when infected with the ordinary strains. 

Among the chemically unsatisfactorily treated cases was a group of infants under 
one year in whom none of the methods produced an adequate response chemically or 
bacteriologically. In these vomiting was frequently a feature. Another small 
group, of varying ages, was apparently resistant to acidification without apparent 
cause. In a third group, with a low concentration of mandelic acid in their urine not- 
withstanding a large dosage, it may be that they either did not absorb or else 
metabolized the mandelic acid. 
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In a few cases there was a satisfactory result bacteriologically, and the urines 
became sterile, but the twenty-four-hour urine never became antiseptic, according to 
chemical tests. These may be cited as spontaneous cures, but in view of their long 
histories, this is considered unlikely, and it is possible that as the concentration of acid 
in the urine varies at different periods of the day, there may have been periods when 
sufficiently acid urine was excreted to achieve sterilization. 


Dr. E. P. Poulton said that ketogenic diet treatment had been used in 
Copenhagen but had afterwards been given up and treatment with calcium chloride 
had been introduced, with salol as an antiseptic. He, Dr. Poulton, had begun to 
treat patients on those lines, and he thought that on the whole, without making a 
special study of it, these chronic infections were not to be regarded as a particular 
problem. He believed that hexamine would be a much better antiseptic than the 
salol used by the Danish workers. A parallel series of treatments by the two 
methods should be carried out. 


Mr. A. Clifford Morson: A large number of drugs used in the past as 
urinary antiseptics have no justifiable claim to that description. Cuthbert Dukes’ 
and Garrod’s excellent papers on this subject have dispelled the misconceptions 
talked and written about most of these drugs. The only two which have been 
proved experimentally and clinically to be urinary antiseptics are hexamine 
and flavine. 

During the past twelve months a careful study of the etfect of mandelic acid 
upon JB. coli infections has been made at Whipps Cross Hospital. At the outset I 
may say that I have found the salts of mandelic acid sold under various trade 
names less effective than the acid itself, with the pH of the urine controlled by 
ammonium chloride. The method of administration has been that described by 
Dr. Rosenheim. 

Sixty cases have been treated, to which I add 16 from my private practice—a 
total of 76. They fall under three headings: (1) primary colon bacilluria; (2) colon 
bacilluria as a complication of pregnancy ; and (3) colon bacilluria as a complication 
of a surgical lesion of the urinary tract. 

In the first category, 50 cases were treated, of which 10 were in males and 40 in 
females. The ages varied from 6 to 69 years. One half of these had previously 
been treated with alkalis, without success. Three had also had intravenous 
cylotropin, without effect. In 34 of these 50 cases the urine became sterile and 
free from abnormal constituents after one course of treatment. In seven cases the 
urine became sterile after a second course of treatment. Nine remained infected. 
Thus out of a total of 50, 41 were apparently cured. 

Ten cases of pyelitis, as a complication of pregnancy, were also treated. In 
seven of these the urine was normal after a ten-day course of treatment. Two were 
failures and one patient discharged herself before the termination of the treatment. 
In none of these cases was there evidence of damage to the kidneys from the 
acidity of the urine. One of the successful cases had been treated with alkalis 
six months previously, during the early stage of pregnancy, without effect. 

A different story has to be told of the results in cases coming under the third 
heading, particularly in those with prostatic obstruction. In cases of lower urinary 
tract obstruction it is necessary to differentiate between a primary cystitis and that 
which is secondary to a chronic pyelonephritis. In the former, given an operation 
by the most modern technique and no gross changes in the bladder-wall, the infection 
will clear up without any treatment at all. The reverse is the case in chronic 
pyelonephritis of back-pressure origin. 

In fourteen cases of prostatic obstruction with infective pyelonephritis the 
patients failed to have sterile urines after a ten-day course of mandelic acid 
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Thirteen of these had been previously submitted to prostatectomy. The fourteenth 
case was one of cystotomy for complete retention due to chronic prostatitis with 
calculi. Severe bladder strangury and an alarming increase of the hematuria 
followed the administration of mandelic acid. Within twenty-four hours of the 
cessation of this treatment the strangury had subsided. 

In a case of orchitis complicated by pulmonary embolism and saphenous 
thrombosis in which every combination of mandelic acid has been tried, the 
patient, a man aged 65, still has an infected urine, but with the use of mandelic 
acid alone there has certainly been a decrease of the amount of pus. Another 
patient with a single kidney previously badly damaged by calculi has failed to 
respond successfully to this drug. Lastly, I have treated five cases of kidneys 
infected with Staphylococcus pyogenes with a negative result. 

To sum up: I am satisfied that the mandelic-acid treatment will effect a cure in 
all cases of B. coli pyelonephritis in which no permanent damage has been done to 
the kidneys by long-continued inflammation or back-pressure. When fibrotic 
changes occur in the renal parenchyma either as the result of long-continued 
inflammation, or of back-pressure from obstruction in the ureter or urethra, there is 
no prospect of sterilization of the urine with any drug in use to-day. If the mandelic- 
acid treatment is adopted in such cases I believe there is danger of still further 
damaging the kidneys. 


Mr. Dickson Wright said that one of his patients, who was normally slightly 
deaf, had become almost stone deaf while being treated with mandelic acid, and it 
had been shown that the mandelic acid—not the ammonium chloride—was the 
cause of this. Another patient, a chemist, had noted that the acidity of his urine 
in the evening was only half what it was in the morning. Possibly an appreciation 
of that fact might help to cut the treatment shorter. 


Mr. Bernard J. Ward said that it was stimulating to hear one speaker after 
another declare that B. coli no longer had any terrors. So far as the cure of B. coli 
infection was concerned, he had felt himself utterly helpless, and naturally, when he 
first heard of Dr. Rosenheim’s treatment with mandelic acid, he remained a sceptic, 
but when he began to treat some of his more obstinate cases of B. coli infection with 
mandelic acid he rapidly became enthusiastic in its favour, and so remained. 


Mr. John Everidge said that treatment by cylotropin (hexamine sodium 
salicylate and caffeine sodium salicylate) had not become so popular in this 
country as on the Continent and in many of the colonies, but it was of great value 
in the treatment of acute B. coli infection, particularly of the upper urinary tract. 
It was specially useful in certain forms of pyelitis and in dealing with patients who, 
on the passage of bougies after the stricture was dilated, always had rigors. 


Mr. Ogier Ward said that not every patient could stand mandelic acid. A good 
many people were nauseated by it and abandoned it. 

[The speaker described a case in which 94 lb. weight was lost in four days, and 
severe toxic symptoms had developed; namely sleeplessness, muscle twitchings, 
and rectal and nasal hemorrhages. | 
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The Specific Treatment of Staphylococcal Infections 
By P. N. Panton, M.D. 


I PROPOSE to limit my remarks to the specific treatment of recurrent 
staphylococcal infections of the skin, of the nature of carbuncles and boils. I take 
the meaning which the words “specific treatment’’ are commonly intended to 
convey, to be treatment by means of the infecting agent or its products, or—in 
other words—on the lines of recognized immunological procedures. It is not 
intended to suggest that this form of treatment is necessarily either the best or the 
only line of attack in bacterial infections. 

The specific treatment of staphylococcal disease has been practised for many 
years and recently there has been a revival of interest and a considerable addition 
to the literature, though it must be admitted that neither by specific, nor by 
non-specific, methods have we yet arrived at a satisfactory control of these infections. 
It should be worth while to review, however briefly and avoiding the minutiz of 
recent bacteriological research, the more pertinent facts concerned in this bacterial 
process. 

The infecting agent, the staphylococcus, is known to us as an example of a 
bacterial group the members of which produce a pigment on solid media. The 
harmless coccus usually present on all skin surfaces forms a white pigment and 
quite exceptionally a golden one. The organism present in lesions is nearly always 
Staphylococcus aureus, but exceptionally Staphylococcus albus. The colour of the 
pigment is therefore not a reliable indication of pathogenicity and further, the 
extracted pigment itself has no demonstrable function and appears to be either 
carotine or closely allied to it. 

Pathogenicity depends upon the production of powerful and diffusible toxins, as 
may be shown by growing the organism for thirty-six hours on soft agar, preferably 
in a partial atmosphere of carbon dioxide, pulping the agar and passing the pulp 
through a Seitz filter. The filtrate has recognizable toxic properties. By the 
absence or presence of these toxins, their actions, and their amounts, the staphy- 
lococci may be classified into saprophytes and pathogens, and the activities of the 
pathogens assessed. The toxic output of a pure strain tends to remain fairly 
constant in culture, and strains isolated at different times and from different sites 
in the same individual are commonly identical in their toxicity. 

Omitting any discussion as to whether the different toxic actions are the result 
of multiple toxins or the diverse effects of one toxin, the chief results in the bodies 
of man and animals are hemolysis, necrosis, destruction of the phagocytes, and 
sudden death. Of these actions, the necrosis of tissues and the destruction of 
phagocytes have chief importance in human disease. The hemolysin has a 
powerful action upon the red cells of certain animals such as the rabbit or the 
sheep, but little effect upon human red cells. The hemolysin titre, estimated with 
rabbit red cells, however, always runs parallel with the titre of the necrosing action 
upon the rabbit’s skin and is conveniently used to estimate the potency of both 
toxic actions. The leucocidin agglutinates and destroys human phagocytes and 
this action does not run parallel with the hemolysin. The lethal toxin produces 
sudden death in rabbits; its importance in human disease is uncertain. Other 
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toxins or toxic actions are also described and the hemolysin has been subdivided, 
but it is not intended to discuss these actions here. 

In the specific treatment of staphylococcal infections we can aim at an active 
immunity by giving the dead bacteria or their products. The method of active 
immunization employed for many years was by vaccine treatment. More recently 
toxoid has been used, more recently still, a combination of toxoid and vaccine. I 
have had a long experience of vaccine treatment and believe it to have considerable 
value but no longer use it for the following reasons: The value of an autogenous 
vaccine or a stock vaccine depends upon the toxigenic properties of the strain, not 
upon whether it is “stock” or “autogenous”, and these properties have to be 
assessed. The antigenic potency of a vaccine does not depend at all upon the 
suspended bacteria but solely upon the toxins carried over with them, so that the 
amount of antigen is not estimated by a bacterial count and must differ in every 
In this connexion Dr. Downie has produced evidence which appears 
to me conclusive. The work is not yet published but I have Dr. Downie's 
permission to refer to it. He immunized one set of rabbits with injections of toxoid 
and another set with suspensions of cocci washed free from toxin. The toxoid- 
injected rabbits acquired a degree of immunity equivalent to that of animals 
recovered from a recent infection by living cocci. The immunized animals gave little 
reaction to intradermal injections of toxin which produced a large slough in fresh 
rabbits, and small localized and rapidly-healing lesions followed subsequent injections 
of living cocci, which in the fresh animals produced spreading lesions, of the order of 
carbuncles. Those rabbits which had been treated by injections of the washed cocci 
acquired no immunity and reacted to injections of toxin or living cocci just as normal 
rabbits did. The sera of the toxin-immunized rabbits had a good protective action 
when given along with either toxin or living cocci to fresh rabbits. The sera of the 
animals treated by washed cocci had no protective action. 

Toxoid injected into rabbits, or into large animals such as horses, gives rise to an 
antitoxic serum of fair titre. Men recently infected by staphylococci usually have 
a slightly higher antitoxic titre in their sera than normal individuals; by treating 
them with toxoid injections this titre can be considerably raised. 

The problem of the specific treatment of staphylococcal infections would seem to 
be a simple matter ; the action of the cocci results from the liberation of their toxins 
and these can be neutralized. We all know now that the toxin-antitoxin balance is 
not the whole story and we have to consider what these other problems of specific 
immunization are. In the first place we are, so far, unable to induce staphylococcal 
lysins, and however successful the neutralization of toxins may be, the bacteria 
themselves survive. Probably every patient once infected becomes a carrier, for a 
short or long period, in thé area of the infected skin and, very often, in distant areas 
also. In a high proportion of chronic staphylococcal dermatoses the infecting strain 
can also be isolated from the nose. The carrier has to be treated on general 
principles; there is no specific therapy of any value. 

There is another difficulty, not peculiar to staphylococcal infection but extremely 
characteristic of it. We know that a patient immunized against toxoid until his 
serum is strongly antitoxic may nevertheless continue to get fresh infections; we 
know that, in disease generally, a more solid and lasting immunity follows actual 
infection than any immunization by dead bacteria or toxins, yet in staphylococcal 
cases the recovered patient is far more liable to further attacks, and at a short 
interval of time, than the normal person. A severe lesion such as carbuncle is 
frequently followed by others but the relapsing lesions are often different from the 
primary focus in that they are usually more rapid in their involution, are more 
circumscribed, and have a tendency in the later stages to abort altogether. 

We find, then, in the recovered patient, and in the immunized man or animal, an 
apparently contradictory state of partial immunity with increased susceptibility to 
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infection. This state is, I think, clearly shown in the following experiment. The 
flank of a rabbit is epilated and a series of graded doses of living staphylococci are 
injected intradermally, the largest dose consisting of 0-2 c.c. of a 24-hour-old broth 
culture or X cocci, the next dose of x cocci, then x and = The normal rabbit 
gets a large spreading lesion at the site of the X dose, a small circumscribed boil with 
the ~ dose and no reaction with * and ee On recovery the series of injections 
are repeated and after two or three repetitions the X dose gives rise to a small lesion 
which appears rapidly, is well circumscribed and resolves in a short time, the x dose 


: ar : x x : 
gives a somewhat smaller and very similar lesion, but the 75 and 7295 doses which 


are non-infective to the fresh rabbit produce small but definite lesions in the 
immunized animals. One may say that the repeated infections have set up an 
immunity to the toxic action but have rendered the animal hypersensitive to 
infection, since one-hundredth of the minimal infecting dose for the normal rabbit is 
now infective. In some of these sensitized animals after repeated infection the cocci 
present on the skin were sufficiently numerous for 0-2 c.c. of saline injected intra- 
dermally to produce a small lesion. This condition is very suggestive of the clinical 
state one may see in some relapsing infections in man. 

In the process of immunizing animals with other bacteria one knows that while 
individuals may vary greatly in their responses, in general there is a rise of antibodies 
in the serum up to a certain point and that if the antigenic injections are persisted 
with the antibody titre frequently falls again and may fall below the normal standard 
of the species. Topley found that mice divided into a number of groups and protected 
against mouse typhoid by an increasing number of injections of vaccine, showed a 
rising resistance to an infecting dose of living bacteria up to a certain period of 
immunization, but that in the later groups of mice—those receiving the largest 
number of injections—the immunity falls again to normal. 

In the staphylococcal infections of man every degree of immunity or sensitivity 
may be met with. A single boil is recovered from and the resulting immunity may 
be and often is permanent or, on the other hand, relapses occur which may be 
followed in rare cases by an extreme degree of hypersensitivity. I have occasionally 
met with chronic cases, previously untreated with specific therapy, which gave the 
most violent local and general reactions in response to small doses of toxoid or vaccine 
and with other cases which had received a long course of specific treatment and had 
come to react very violently to further doses. I will give one extreme example of 
each condition. 


R. L., had eleven years’ history of boils, and eight years previously a dose of vaccine had 
been followed by a rigor, a large axillary abscess, and a positive blood culture. In view of 
this history 0-2 c.c. of 1 : 1,000 toxoid was given intradermally, and a definite local reaction 
followed; then a slightly larger dose much diluted was injected into muscle and followed by 
high fever, the appearance of a fresh abscess, a conjunctivitis, and the swelling of three 
joints. 

C. J., had three months’ history of furuncles about the wrists and forearms ; these cleared 
up after a few doses of vaccine. The injections of vaccine were persisted with for some 
months, and then an occasional boil appeared; the vaccine was continued, and after about 
nine months from the beginning of the treatment it seemed on several occasions quite clear 
that each vaccine injection was followed by a fresh boil. 


It would seem that the patient in the first case had become hypersensitive as 
the result of infection, and that the patient in the second case had been made 
hypersensitive by specific therapy. 

On the other hand I have seen many cases with a history of recurrent boils over 
a period of months, in which a course of vaccine or toxoid has been immediately 
followed by a cessation of the boils, and this result is so common as to be almost 
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the rule. Of these cases a proportion relapse later. I believe the favourable resuits 
to be more rapid and more constant with toxoid than with vaccine treatment. 

Apart from the fact that after spontaneous recovery or after artificial immunization 
the infecting agent still remains—and recognizing that there may be local conditions, 
as in sycosis, which may render all our attempts to cure abortive—we have the 
further disabilities that immunization is a delicate process which, if over-exercised, 
may lead to diminished immunity, and that as we immunize we may also hyper- 
sensitize, for the two states of immunity and hypersensitivity are not antagonistic 
but may co-exist. 

If this is agreed the position is sufficiently unsatisfactory, but we can at least 
learn something. The specific treatment of furunculosis is not the mere buying of a 
bottle of toxoid and giving it to the patient over an indefinite period. One must try 
to immunize as efficiently as possible and to avoid sensitizing, and the most probable 
way to effect this is to give the shortest possible course of injections consistent with 
recovery. In a case of furunculosis the method which has seemed to me to be the 
most successful has been to begin treatment immediately a lesion has become 
definitely circumscribed or has opened; to begin with, a small dose of toxoid such 
as 01 c.c. of 1 in 10, and to increase the amounts with bi-weekly injections rapidly 
up to 0°5 ¢.c. of undiluted toxoid, avoiding severe local reactions. This can usually 
be done in three weeks. Then, if there are no fresh lesions, to stop. If a fresh 
boil begins to appear at any time in the next few weeks or months, to give a single 
small dose of toxoid at once, and it is quite remarkable how often these recurrent 
lesions abort. 

There seems to be much in common between tuberculous and staphylococcal 
infections. In the classical experiment of Koch the local reaction of the tubercle- 
infected guinea-pig to a second injection of tubercle bacilli has some resemblance to 
a subsequent injection of staphylococci into the rabbit recently recovered from a 
similar infection. The patient with healed or active tuberculosis reacts to tuberculin 
very much as the patient with recent furunculosis reacts to staphylococcal toxin. 
There is the same coincidence of allergy with immunity, but there is the difference 
that in tuberculosis the infection once established tends to progress, and in 
staphylococcal infection to be overcome. The treatment of tuberculosis by tuberculin 
may be dangerous, and there is grave doubt of its value. In the treatment of 
staphylococcal infections by toxoid the dangers are present, but if they are recognized 
there is more possibility of doing good. 

The specific treatment of the staphylococcal dermatoses has reached a stage 
which is admittedly tantalizing, and we are still far from possessing a specific cure, 
but some advance has been made and we may yet be able to overcome the 
sensitivity to infection. 

I have made no mention of the carbohydrate substance recently isolated by 
Julianelle, and there may be other substances directly concerned in the production 
of allergy. It is probably along such lines that final success will come. 


Discussion.—Dr. H. MACCORMAC said that he could claim a long acquaintance with 
vaccines and their use, as he had been employed in the hospital bacteriological laboratory 
when the method was introduced, and it was then his duty to prepare and administer vaccines 
to patients with skin and other diseases. At one time the results were so disappointing that 
the question of giving up this method of treatment altogether was seriously considered. 
Nevertheless, vaccines had an established place in therapeutics. From what Dr. Panton had 
said it was clear that they had in many cases been wrongly used, and this applied equally to 
toxoids. With the new knowledge derived from Dr. Panton’s experiments, vaccines would 
probably be used by dermatologists in a different way, with better results. 


Dr. G. BAMBER said that he had continued to use toxoid in staphylococcus infection cases 
to a considerable extent, but he had given up using it in the cases of superficial sycosis, as 
he had had no permanent good results in that affection. For recurrent boils he had given 


— 


i iO 





eae ase 











33 Section of Dermatology 519 


about five injections of the staphylococcus toxoid B in a month, and left it at that, because at 
an earlier date he found with more injections there was no further rise in the titre, and 
therefore he thought it was not worth while going on with it. He had not worked out his 
series of cases; very few had returned to him—they might have gone elsewhere—but a 
few returned, and he had given them more injections of toxoid. When they came up a 
second time, two or three months later, they were given 0-15 c.c. or 0-2 ¢.c. straight away. 
As a rule he did not give the whole series of toxoid injections again. 


Dr. A. C. ROXBURGH said that two groups of cases in his department had been treated 
with toxoid, by Dr. Robert Klaber and Dr. A. Q. Wells. One group consisted of cases of boils 
and the other of cases of sycosis. In both the results were compared with a control series 
treated by other methods, without toxoid, and the conclusion reached with regard both to 
boils and to sycosis was that toxoid was no good at all. 


Dr. H. J. PARISH said he was able to confirm what Dr. Panton had stated about the 
excellent results observed in laboratory animals after the use of toxoid. Vaccines caused little 
or no rise in circulating antitoxin, but toxoid produced a marked increase. Antitoxic 
immunity was effective against many fatal doses of toxin and, to a less extent, against living 
virulent culture injected intravenously. One could also, by this means, obtain protection 
against toxin and culture injected intradermally. Early clinical results with toxoid had been 
encouraging, and good results were still being obtained, although the high claims made in 
the early work had not been completely confirmed. Workers in various hospitals had 
reported very different results with the same batch of toxoid. It was possible that 
Dr. Panton's experiments would explain some of these discrepancies. 

In reply to a question, Dr. Parish stated that staphylococcus antitoxic sera prepared at 
the Wellcome Laboratories contained some anti-leucocidin of the Panton-Valentine type. He 
agreed with Dr. Panton that leucocidin and anti-leucocidin were probably important, but 
further investigations were clearly necessary. 


Dr. W. N. GOLDSMITH asked whether Dr. Panton considered that the hemolytic anti- 
toxin bore any relationship to the defence against the action of staphylococci in producing 
boils. Early in his paper he had stated that hemolysin was not of importance in human 
pathology, but it went parallel with necrosis in rabbits. Did Dr. Panton find that the 
antitoxic titre was any guide to prognosis in human furunculosis ? 


Dr. L. FORMAN said that he had had a smal! number of cases of chronic boils and over 
fifty cases of sycosis under treatment with toxoid for prolonged periods. There had been 
difficulty in obtaining cases of boils which had not responded fairly promptly to simple local 
treatment or “non-specific” therapy. In the four cases of boils treated, the boils had gone 
on for years in spite of treatment. The doses of toxoid given varied from 2 c.c. to 4 ¢.c. in 
these cases, but the result was very indefinite. The results in sycosis were as indefinite. 
Possibly too much toxoid was given—the amounts varied from 3 c.c. to 12 c.c. over a given 
period. 

It was well recognized that toxins varied very much in the amounts of hemolysin, 
coagulating and leucocidin toxins that they contained. It seemed certain that the 
hemolysin was not important. Was the coagulating or leucocidic factor the reason for the 
persistence of the infection? He (Dr. Forman) felt that the leucocidic element was 
operative, for if the postules were examined it would be seen that the organisms were extra- 
cellular and not taken up by the polymorphonuclear leucocytes. 

In the treatment of sycosis he had used the Wood-46 strain of toxoid and one prepared 
from a strain isolated from a case of sycosis. The results were negative. Dr. Llewellyn of 
the Hampstead Laboratory (Medical Research Council) had kindly supplied these toxoids 
and also some of the toxoid used in Australia for which good results had been claimed in 
previous publications. The Australian toxoid was used in four cases of sycosis, and in two 
of these some improvement was noted. 

Dr. Panton in his paper had pointed out that staphylococcal vaccines could sensitize the 
patient to this organism. At the Guy’s Hospital clinic, Dr. Barber and himself (the speaker) 
had noted that local reactions to vaccines intradermally, were progressively less, and a 
process of desensitization was taking place. The vaccines were given in doses up te 
1,000 millions. 
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Dr. W. J. O'DONOVAN said he was sure that Dr. Panton would have no difficulty in 
making his own the general consensus of opinion that the results of the application of 
toxoids in human diseases were disappointing. Dr. Panton would be the first to recognize 
how very different were the conditions of animal experimentation from the conditions under 
which dermatology was practised. The experiments carried out had been prepared and 
presented with almost irresistible logic, but the human patients often lived in poor and 
incorrigible conditions ; their emotional and endocrine balance was always fluctuating in a 
way not met with in animal pathology. Diet and the seasons changed the texture and 
immunity of the human skin from month to month. Long-standing cases received varied 
applications on the epidermis, ranging from antiseptic preparations to all varieties of ray- 
therapy; in addition to which patients were inspired by the Press and by their friends to 
apply patent preparations of unknown potency and unpublished composition. Furthermore, 
many skins had not been washed for months, owing to a professional prejudice against 
washing and others were continuously dirty. In considering all this he was certain that 
Dr. Panton would not be disappointed if his human results had not fulfilled the promise held 
out by patient, long-continued, and courageous laboratory investigations. Sycosis barbe, in 
particular, was a reproach to dermatology and to test a possible line of advance upon this 
formidable disease was almost to ask for an initial setback. 


Dr. PANTON (in reply to Dr. Goldsmith) said he did not think that hemolysin had any 
effect in the pathology, but it happened that the hemolysin and the necrosing factor ran 
parallel, and the former was easier to estimate. He did not mention syeosis in this paper, 
but he had found no real value in toxoid treatment of this disease. 

One point which Dr. Forman mentioned had been omitted from the paper, namely, 
that in using toxoid it was very important that the toxoid should be prepared from a strain 
producing both hemolysin and leucocidin. He agreed with Dr. Forman that cases of 
chronic relapsing furunculosis were not really common. 

With regard to Dr. O’Donovan’s remarks as to dirt, he had not been thinking so much of 
the hospital type of patient as of the type who habitually washed and looked after himself. 

He had not intended to suggest for a moment that those who used toxoid should confine 
themselves to that treatment. He was not a clinician, but he made some attempt to get 
rid of staphylococci in the skin by other methods. 


CASES 


Labio-buccal Melanosis.—H. SEMoN, M.D. 


Mrs. R. aged 45. 

History.—First noticed a single dark patch on the left side of lower lip about 
ten years ago. The pigmentation very gradually spread to its present extent, 
unchecked by the application twice weekly of a carbolic paint. 

She has two children, aged 22 and 18 respectively ; has never had a miscarriage. 
Has always bruised very easily; an accidental knock of the leg against a chair, 
would usually produce a bruise the size of a shilling which would fade in about a 
week. She has never had a hemorrhage. She cannot ride in a car or bus without 
experiencing “ sinking feelings” in the lower abdomen. The blood-pressure is only 
100/70. There is no similar case in her family. 

General health.—Suffered from “nervous debility” at the age of 10, for two 
or three years. Attended for a time at the Great Ormond Street Hospital for 
Children, and remembers that she was given iron mixtures for several months. 
Never given arsenic and never treated with lead or silver. 

On examination.—Involvement of the lower lip, the buccal and palatal mucosa, 
and the alveolar ridges. The pigment is of a greyish-brown tint, and is disposed in 
small patches varying from pea-sized to that of a threepenny piece. The largest 
and darkest is at the buccal side of the angle of the mouth on both sides. From 
this point the patches run symmetrically backwards in a somewhat linear fashion 
and end abruptly before reaching the faucial pillars. The hard palate is speckled 
with small isolated pigmentary deposits, each about the size of a split pea. There 
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are none on the soft palate or fauces. On the lips the patches merge into each 
other at the muco-cutaneous border and can be clearly seen as a dark line at some 
distance from the patient. 

I have not been able to discover a record of a similar case in the extensive 
literature available. If there were definite signs of Addison's disease the cause and 
treatment of the condition would be evident, but such slender evidence of adrenal 
cortical disturbance as are suggested by a low blood-pressure and the vague symptoms 
of nervous debility as a child, and inability to ride in a car or bus, are not supported 
by the laboratory findings, while there is no asthenia, or pigmentation—which in 
any case is a late symptom—on other areas of the integument. Finally there is the 
long duration of the pigmentation—ten years—which I think must tend to exclude 
the probability of adrenal hypoplasia altogether. On the history we must also exclude 
arsenic, silver, and the other metallic causes of hyperpigmentation, while a possibility 
of hemochromatosis or other hepatic disturbance seems impossible in view of the 
duration of the condition and the patient’s continued good health. 

Is it possible to ascribe the manifestations as nevoid—late in development and 
most unusual in localization ? 

There is also the question of treatment. My own inclination is to do nothing 
at all, as the lesions can be very easily hidden by a judicious application of lipstick. 
But the patient is most anxious that something should be done and I am wondering 
if any benefit could be obtained from carbon dioxide applications without risking 
secondary, and even more irksome, sequel on the mucous membrane of the lip. 

Note.—An interesting suggestion by Dr. Mumford, who had had a similar case, 
namely that the lesions might be due to chemical changes set up by her dentures, 
is well worthy of consideration and will be further investigated. 





Phlebectasia.—G. W. BAMBER, M.D. 

Marie S. aged 14 months. 

The condition began a few months after birth, and has gradually spread. 

The lesions are very vascular areas on the inner sides of the thighs, the pubic 
region, the left side of the chest, the deltoids, the left hand and forearm, the left foot, 
and another patch is appearing on the right foot. These areas are for the most part 
the colour of the superficial veins; in places there is a slight reddish tinge, but 
these are not like the colour of the common flat capillary angioma. On the inner 
side of the left thigh is a large vein, the diameter of which is almost that of a lead 
pencil, and numerous smaller veins are seen in and around other patches. It has 
been observed in hospital that dilated veins precede the development of patches. The 
condition results from venous dilatation, and probably from the new formation of veins. 

The largest vein has been injected with sodium morrhuate, and the other areas 
have recently been treated with radium. 


? Resolving Kerion.—W. N. Go.psmiTH, M.D. 

R. A., male, aged 9 years. 

Present condition.—At the occiput is a roundish, bald area about an inch and a 
half in diameter, fairly sharply demarcated. The skin is a little swollen and dusky 
red. There are a few short stumps near the centre, characteristic neither of alopecia 
areata nor of ringworm. Scattered irregularly over the scalp are a few similar 
patches, most of them containing a quite conspicuous central depression, like a 
healing superficial uleer. These smaller patches have the same dusky red colour, but 
are not swollen and even look slightly atrophic. Wood's light negative. 

Microscopical examination.—The stumps have a wavy outline but there is no sign 
of fungus. 

History.—Duration twelve weeks ; new lesions only a “ fewdays”. Sent tomeas 
a case of ringworm. The hairs have not been cut, and no strong applications have 
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been made. On December 7 I ordered Whitfield’s ointment, which is said to have made 
the occipital lesion redder, but the smaller patches, which are also red, have not been 
treated at all. There has never been any suppuration or any other kind of moisture. 

The patient has been previously shown to the Section (W. N. Goldsmith and 
W. Freudenthal (see Proceedings, 1935, 28, 1528, Sect. Derm. 62) as a case of 
epithelioma adenoides cysticum. The tumours were very minute, and some of 
them had a comedo-like plug. Their origin from hair follicles was demonstrated 
histologically. 

Comment.—At first sight the large lesion looks like a resolving kerion. But it has 
never suppurated. Moreover, the smaller lesions, which have only been noticed 
during the last few days have a closely similar appearance to the oldest lesion. 
Again the examination of numerous stumps failed to reveal any fungus. If it is 
alopecia areata I cannot account for the inflammation, and still less for the central 
ulceration in the smaller patches. The stumps have not the exclamation-mark shape. 
I suppose one must consider lupus erythematosus, but there is no characteristic 
scaling, and the fall of hair has been very early, before any unmistakable atrophy. 

Could there possibly be any connexion with the extensive epithelioma adenoides 
cysticum ?—a neoplasm connected with the hair follicles ? 


Nodular Non-diabetic Cutaneous Xanthomatosis with Hypercholes- 
terolemia and Atypical Histological Features.—F. PARKES WEBER, M.D., 
and W. FREUDENTHAL, M.D. 


I.—Clinical Account (F.P. W.) 


The patient, D. J. L., a man aged 35, general labourer, began six months ago to 
suffer from pains and stiffness in various joints, which obliged him to give up work. 
Since then he has had varying swelling of the knee-joints and of the tendon-sheaths 
at the backs of the wrists, now hardly noticeable. During the last six months 
cutaneous nodules (freely movable over the deeper parts) have been appearing over 
the hands, mostly over the back of the fingers and thumbs, and mostly near the 
joints ; they are hard and reddish, averaging a small pea in size. During the same 
period similar nodules appeared over the ulnar ridges, up to the size of a cherry 
over the right olecranon; two pieces were excised for biopsy purposes from the left 
elbow, and one pea-sized nodule from over the base of the left index-finger. 
Numerous smaller nodules are to be seen over the external ears, and still smaller 
ones on the face, especially over the borders of the lips and nostrils. Some of the 
minute facial nodules have a yellowish-red colour. None of the nodules have been 
itching or painful or tender to pressure, except the large ones at the elbows. 

There is nothing especial in the past history, excepting that the patient had 
dysentery in 1920 in India. One of his sisters has chronic deforming rheumatism, 
and has to be wheeled about in a chair. The patient was kindly sent into hospital 
to me by Dr. M. B. Ray, and he has been in hospital under my observation since 
November 14, 1936. 

In the hospital there was occasional slight fever in November. By ordinary 
examination of the thorax and abdomen and by X-ray examination of the thorax 
and bones of the hands and feet nothing abnormal is found; nor is there anything 
special to be noted in regard to the nervous system and eyes (fundi, normal) and 
internal parts of the ears, nose and mouth (including the pharynx). There is no 
thickening of the ulnar nerves at the elbows. The urine shows nothing abnormal 
(unless very slight excess of urobilinogen), and no alimentary glycosuria follows the 
ingestion of 50 grm. glucose. Fasting blood-sugar: 0°070%. Blood-sugar curve 
normal. There is definite hypercholesterolemia. Blood-serum cholesterol on the 
first occasion was 230 mgm. %, and on the second 350 mgm. %. Fractional 
examination of the gastric contents shows complete absence of free hydrochloric 
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Fic. 1.—Photograph of the right hand, November 14, 1936. This reminds one of D. Adlersberg’s 
fig. 3 (xanthomatosis), Arch. f. Dermat. u. Syph., 1925, vol. 148, p. 504. 








Fic. 2.—Photograph of the right elbow, November 14, 1936. 
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acid, even after a subcutaneous injection of histamine; pepsin present. The blood- 
serum, which is clear but somewhat over-coloured, gives a negative direct, but 
definitely abnormally positive indirect Hijmans van den Bergh reaction. 
Wassermann and Meinicke reactions negative in the blood. Pirquet cuti-reaction 
negative. Blood-sedimentation, not decidedly accelerated. Blood-urea: 36°5 mgm. %. 
Blood uric acid: 3°7 mgm. %. Non-protein nitrogen in the blood: 30°5 mgm. %. 
Blood-serum calcium: 8°5 mgm. %. Blood-count (November 24): Hb. 84%; 
erythrocytes 4,500,000; leucocytes 3,500; (eosinos. 7% ; polymorphonuclear neutro- 
phils 45%; lymphos. 45%; monos. 3%). For the blood-cholesterol and several 
biochemical data, I have to thank Dr. M. Dannehl. I am also indebted to my 
house-physician, Dr. A. Schliiter, for help in the examination of the case. 

I would point out that in this patient it seems probable that some of the 
synovial membranes are involved as well as the skin, and in view of the decided 
hypercholesterolemia, I am thinking of trying a fat-free diet, as Dr. F. R. B. 
Atkinson tells me it has been employed with great success by Professor M. Biirger 
(of Bonn) in a child with the Hand-Schiiller-Christian disease. 

Additional note (December 17, 1936).—Recently, in December, fresh nodules, 
mostly red, have appeared about the elbows, over the back of both great trochanters, 
over the buttocks and over the coccyx in the intergluteal fold. There is now also 
a conglomerate nodular plaque over the back of both acromial regions—most 
pronounced on the right side, on which the patient usually lies. His body-weight 
is 53-2 kilograms, against (apparently) 60 kilograms early in November. 


Il.—Histological Report (W. F.) 


The main change seen in the sections is the presence of large masses of cells, 
which form round or oval, more or less defined areas and are scattered irregularly 
between the bundles of the collagen tissue in all parts of the cutis. The cells are 
so numerous that their mass exceeds that of the collagen tissue, the bundles of 
which are pressed aside rather than destroyed. These cells are conspicuous by 
their size, which is up to four times that of an epithelial cell. Most of them are 
multinucleated and have three to five or more bright nuclei (with definite nucleoli), 
frequently aggregated. They have a well-stained, well-defined, abundant, round, 
oval or polygonal cytoplasm. Most of the cells are clearly defined ; sometimes 
neighbouring cells are connected by cytoplasmic threads, giving them a certain 
resemblance to prickle cells. The cytoplasm is homogeneous; even by oil 
immersion magnification it does not show a foamy structure. 

When the sections are stained for fat with sudan III, these cells in some areas 
show no fat or lipoid at all; in other areas the cytoplasm is stained a faint red, 
which is in some places more distinct. No double refraction. 

Even in the areas in which the cells are stained more distinctly the colour is 
paler than the bright red of the fat cells of the subcutaneous tissue; the colour of 
the xanthoma cells has the slightest tinge of brown. 

In fact it is a question whether these cells ought to be called xanthoma cells at 
all, for by the term ‘“ xanthoma cell” one usually understands a cell the cytoplasm 
of which is loaded with lipoid droplets (“foam cells’’). 

In our sections the cells show either no lipoid (visible by our imperfect histo- 
chemical method) or lipoid in a diffuse form. Merely to call these ceils giant cells 
would scarcely help us. One could perhaps call them “pre-xanthoma cells” to mark 
their connexion with typical xanthoma cells. It must be admitted that we have no 
proof that these pre-xanthoma cells actually become xanthoma cells. An explanation 
is that these cells represent an intermediate stage in the development towards 
typical foam cells (ef. L. Arzt, Arch. f. Dermat. u. Syph., 1919, 126, 809-946). Yet 
it is possible that they are not an intermediate stage, but are at the height of 
their development, and that their peculiar appearance is due to some special 
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Fic. 3.—Photomicrograph of a section from an excised nodule. The epidermis is seen 
in the upper part of the figure, and the large size of the “ pre-xanthoma cells ’’ is obvious 
by comparison with the size of the epidermis cells, 








Fic. 4.—Photomicrograph of a section from an excised nodule. Hair-follicle on the left. 
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lipoid they contain. Microscopically, it must be admitted, they show a marked 
resemblance to Gaucher cells. 


Postscript (February 20, 1937).—Under a fat-poor diet the blood-serum 
cholesterol fell to 140 mgm.% (Feb. 1, 1937). Later (Feb. 19) it was only 
110 mgm.%. The nodules have decreased, notably the patches over the back of 
the acromial regions. 

Owing to a suggestion that the nodules were a kind of ganglion-celled neuroma, 
Professor J. G. Greenfield kindly stained a section (fixed in formalin) by the Gros- 
Bielschowsky method and found that nerve fibres were absent. He thought that 
the appearances did not suggest either a nerve-cell or neuroglial tumour. [F. P. W.] 


Cutaneous Xanthomatosis, associated with Established Diabetes 
Mellitus.—G. B. MircHeLL HeraGeGs, M.D. (for StR WILLIAM WILLCOX, 
K.C.I.E., M.D.). 

The patient, a boy aged 16, was an established diabetic. Blood-sugar before 
treatment was 0°25%; urine loaded with sugar and acetone. Blood-cholesterol before 
treatment, 580 mgm. of cholesterol per 100 c.c. of plasma. After six weeks’ treatment 
it had dropped to 520 mgm. There were numerous orange-coloured tumours, varying 
in size from 1 to 8 mm. and distributed on the extensor and inner aspect of the 
elbows, front of the knees, buttocks, cleft between the fingers and palmar and dorsal 
aspects of the hands (see fig.). After drainage of an antrum, dietetic treatment and 

















Cutaneous xanthomatosis in a case of diabetes. 


administration of insulin, the diabetes was kept under control. The xanthomatous 
lesions, however, did not disappear. I understand from my colleague, Dr. Bernstein, 
that similar cases were seen, in Germany, in which the tumours had not disappeared 
when the diabetes was apparently under control, but they did so later, during the 
Great War, when there was an acute shortage of fat in the national dietary. 
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This patient has remained under observation and treatment for the diabetes, 
and during the last two years has been under the care of Dr. Himsworth of 
University College Hospital, who kindly allowed me (G. B. M. H.) to see the patient 
and measure the blood-cholesterol again; this is now 351 mgm. per 100 c.c. The 
lesions have almost disappeared. 


Discussion.—Dr. F. PARKES WEBER said he thought that formerly in some cases the 
dietetic treatment of the diabetes mellitus, before the days of insulin, had been associated 
with a worsening of the xanthomatosis, the fat having been increased in the diet with the 
result that the hypercholesterolemia was increased, though the sugar disappeared from the 
urine and was diminished in the blood. Dr. F. R. B. Atkinson had recently returned from 
Germany where, at Bonn, he saw Professor M. Buerger, who spoke to him of the dietetic 
treatment of the Hand-Schiiller-Christian disease (cholesterol-granulomatosis). In one 
case, in a child, by removing all the fat from the diet Professor Buerger had produced a 
cure, without any X-ray treatment. Whether that method could be successful in cases of 
cutaneous xanthomatosis he did not know. 

In his (Dr. Weber’s) own ease, shown to-day, the blood-sugar was below the normal, 
rather than above it, but in both his and Sir William Willcox’s cases there was hyper- 
cholesterolemia. 

Dr. J. T. INGRAM said that he had had a ease of ordinary xanthoma tuberosum without 
diabetes, which was treated by insulin, but without benefit. 


Dr. A. M. H. Gray said that this was not the type which usually received the name 
xanthoma diabeticorum, but cases were seen which were indistinguishable from xanthoma 
tuberosum. It was a doctrine which had been taught for many years that in the diabetic case 
the tendency was for the skin lesion to clear up when the diabetes was treated. But that was 
not by any means always the case. It was well that these ancient doctrines should be looked 
into from time to time, to see whether they were well based. He thought diabetic cases of 
this kind must be rare. Most of the cases of xanthoma he had seen had not been associated 
with diabetes. Wile found that a very restricted diet’ was necessary to cause xanthoma 
lesions to disappear: it was so low in calorie value that it was insufficient to enable the 
patient to carry on ordinary work ; and when the diet was increased, the lesions returned. 


Necrobiosis Lipoidica Diabeticorum.—HuGuH GorpDon, M.D. 

The patient, a woman aged 60, has been a known diabetic for a year and for the 
greater part of this time has been having 10 units of insulin twice a day. She has 
noticed the lesion on her left leg for about the same period. It began as a small 
hard papule about the size of a pea and spread until it reached its present size of 
about 3 cm. in diameter. It now shows as a flat pink plaque with a slightly 
depressed centre which has a yellowish tint. There are no subjective sensations 
whatever. A section of the lesion was examined microscopically and the report was 
as follows :— 


E pithelium.—Some loose reticular hyperkeratosis. Granular layer poorly differentiated. 
Prickle and basal cell layers show spongiosis and intracellular oedema, associated with 
some acanthosis, with an architectural disturbance resembling that seen in Bowen’s disease. 
Corium.—lIncrease in and swelling of collagen fibres but no increased acidophilism is 
shown by Van Giesen’s stain. The capillaries show some adventitial fibrosis, with slight 
round-cell infiltration. No foam cells are seen nor any cellular change. Frozen sections 
(stained by sudan IV).—Show some irregular extracellular collections of fatty droplets, 
mostly red in colour and surrounding vessels. Polarimetry showed no anisotropic material. 


? Idiopathic Trichoclasia.—L. Forman, M.D. 
The patient, a man aged 23, for the past year has noticed that the hair at the 
forehead, from temple to temple, grows short. The hair to a depth of half an inch 
from the hair margin is involved. The hairs are scanty and are stout and normally 
pigmented, being tightly attached to the scalp. Some show fraying of the free ends 
with some thickening and accumulation of pigment there. 
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There are no symptoms of itching and the patient is emphatic that he does not 
rub or pull the hair. He has a shampoo once a week and uses a stiff hair brush. 

The case is rather similar to one shown by Dr. Goldsmith in 1935 under the title 
of ‘‘ Peculiar fracture of the hair” (Proceedings, 28, 1549, Sect. Derm. 73). 


Papulo-necrotic Tuberculide.—R. D. Moye, M.D. 

Miss E.S. aged 18. 

Past historyw—Measles when very young, also scarlet fever and diphtheria. 
Otherwise negative history; general health has been and is good. 

Onset of present trouble at age of 10. Lesions appeared on the face, neck, arms, 
and legs; trunk never affected. The eruption is more marked in the cold weather, 
but she is never entirely free even in the summer. A spot is first seen as a small 
red papule, the size of a large pin-head. Within twenty-four to forty-eight hours a 
tiny serous oozing occurs followed immediately by superficial ulceration. Healing 
dxes not take place for two or three weeks, and leaves a dark-brown-to-black 
pigmentation, which gradually fades into a white scar. Itching is absent. Of late 
years the face has been spared. 

Present condition.—Both arms, from wrists to shoulders, and both legs, from ankles 
to hips, show numerous lesions. They consist of three types: early ulcers, pigmented 
macules, and white scars. The most recent one, seen on the thigh, was little more 
than twenty-four hours old, a small (5 mm.) superficial ulceration, hardly more than 
a break in the epidermis, with a bright erythematous margin not more than 1 mm. 
in width. There was a slight serous discharge. Slight induration of the surrounding 
tissues could be felt. No papules were noted. 

Tuberculin tests: Undiluted O.T. (scratch) was just positive, Mantoux 1 : 1,000 
O.T. negative. 

Microscopical examination of section.—Uleeration of epidermis with necrosis, 
containing nuclear remains and degeneration of the underlying tissues. Infiltration 
of epitheloid cells and lymphocytes. No giant cells. Staining for acid-fast organisms 
was negative. 

Differential diagnosis.—An unusual form of erythema multiforme and urticaria 
pigmentosa were considered. 


The PRESIDENT showed a case of Lichen Planus, with Bulle in the Mouth. 
This case is reported in detail by Mr. A. Lowndes Yates in the Proceedings of the 
Section of Laryngology (Proc. Roy. Soc. Med., 1937, 30, 499, Sect. Laryng., 39). 

Dr. R. E. A. PRICE showed a number of Infra-red Photographs of Dermatological 
Lesions and explained the method of the photography. 
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President—G. GREY TURNER, M.S. 


December 2, 1936) 


DISCUSSION ON THE OPERATIVE TREATMENT OF 
UNCOMPLICATED INGUINAL HERNIA 


Mr. Geoffrey Keynes: It is difficult to exaggerate the importance of ordinary 
inguinal hernia to the community, since it is a disability which affects an enormous 
number of able-bodied people, and is therefore, probably, of even greater economic 
importance than cancer. I welcome this opportunity of discussing it, as I feel that 
the surgery of hernia is not at present in a satisfactory state. 

Perhaps many surgeons still have a certain degree of complacency as to the 
results of their operations for hernia, though this is not now so great as formerly 
when there was almost no follow-up of patients and nobody really knew how 
many recurrences took place—except the surgeons who worked for the City of 
London Truss Society. I am myself guilty of not having followed up all my 
operations for hernia, but having worked for eleven years for that Society, and 
treated perhaps 10,000 patients for hernia, I have gained some insight into certain 
aspects of recurrence, and also into the kind of patient who in the past has been 
rejected as unsuitable for operation. The question of treatment is almost wholly 
one of technique, and I am prepared to submit that there is virtually no hernia that 
cannot be cured by surgical operation. All the same, the treatment of even the 
apparently simplest hernias is not as easy as is commonly supposed, and complacency 
was seriously upset in 1934 when Mr. Max Page, at a meeting of the British Medical 
Association, gave the results of investigations of a selected set of persons—policemen— 
and found the recurrence rate after operation for indirect inguinal hernia to be 20%, 
and for direct 25%". This raised the question of an alternative method of operation. 
Some who were dissatisfied with the results might be tempted to try treatment by 
injection, but a recent American contribution? shows that, even with the most 
approved methods, at least from eight to twelve injections are needed at weekly 
intervals, and it is essential that during the whole of this time the hernia should 
be completely controlled by a truss, which means that patients for whom this is 
impossible are excluded. Even then the recurrences after injection treatment are 
8%, so that it is difficult at present to accept this method as a substitute for operation. 

The causes of failure of operations for inguinal hernia include failure of asepsis 
and of hemostasis, which are, of course, elementary faults in technique, and their 
remedy is plain. There is also the mistake of either doing too much, or doing too 
little. Both these mistakes have their origin in an over-standardization of the 
method in common use. Another important factor is the incomplete diagnosis of 
the type of hernia to be dealt with before the operation is undertaken. The standard 
operation is Bassini’s, or minor modifications of it, and other speakers will probably 
enlarge on its shortcomings. In my opinion it is unsatisfactory for a large category 
of patients, including infants, children, and young adults, since it does too much. The 
only essential step in treating many of these hernias is to remove the hernial sac, 

1 Brit. M. J., 1934 (ii), 896. 
2 J.A.M.A., 1936, 1, 1791. 
MaR.—Sore. | 
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and the less interference with the normal musculature the better. Unnecessary 
sutures through the internal oblique will only impair its function ; in a great many 
patients the musculature is really unaffected, and when the sac is removed normal 
development follows and no recurrence takes place. 

With regard to the mistake of doing too little, this is largely bound up with 
incomplete diagnosis and the failure to detect direct inguinal hernia. My obser- 
vations at the City of London Truss Society, where I have treated between 400 and 
500 patients with recurrences after operations by almost every surgeon in London, 
led me to believe that a large proportion of these failures were due to unsatisfactory 
treatment of direct hernias. 

In a recent American publication, “Direct Hernia: A Record of Surgical 
Failure,” by Andrews and Bissell,’ the average recurrence rate is given as 20%, 
and the recurrence rate following Bassini’s operation for direct inguinal hernia as no 
less than 28%. 

What is the remedy for this state of affairs? I believe that an entirely different 
technique is required for a direct hernia. If the Bassini procedure is used, the 
conjoint tendon, or internal oblique, is sutured to the inguinal ligament and an 
attempt is made to cover the area of Hesselbach’s triangle with two structures 
which are very unwilling to meet. It is clear that an ordinary catgut approximation 
of these structures is likely to fail, and something more complicated is required if 
anything like a high rate of success is to be obtained. The plastic method which I 
usually employ is to incise the internal oblique layer of the rectus sheath, and this 
provides a flap which, when turned down, exposes the rectus musele and covers the 
area of the direct hernia. Being no longer confined, the outer fibres of the rectus 
can also be approximated to the inguinal ligament. But instead of a catgut suture, 
a strip of fascia is taken from the edge of the upper flap of the external oblique, 
leaving it attached at the pubic spine, and this is used as a living suture. This 
allows complete approximation of the flap that has been turned down from the 
pubic spine to the deep inguinal ring and provides a new floor for the whole inguinal 
canal. For larger direct hernias, and for large indirect hernias, even of the very 
difficult sliditig variety, I believe a cure can practically always be obtained by using 
a more elaborate technique, such as that popularized by Gallie of Toronto, fascial 
strips being taken from the fascia lata of the thigh. 

The question of anesthesia is also important, many patients with hernia having 
chronic bronchitis with emphysema; they therefore cough a good deal and are 
liable when coughing to burst catgut sutures; in these cases living sutures are all 
the more necessary. Ether should be avoided, and even spinal anesthesia can cause 
anxiety. I have sometimes preferred local’ anzwsthesia, even for large hernias, 
though taking a strip from the thigh may be somewhat difficult if this method is 
employed. 

I believe that direct inguinal hernia, if it is looked for, is much more frequent 
than is usually supposed, and I have records of nearly a hundred cases treated for 
this condition, the diagnosis having been proved in every instance by dissection at 
operation. The follow-up of these patients is incomplete, not having at present 
been carried beyond 1934. The figures are as follows :— 


Direct Inguinal Hernias. 


(1) Rectus sheath flap (catgut suture) ies 16 operations 
(2) “ - », (fascial suture) — 45 “ 
(3) Gallie’s fascial suture aa se = 83 - 


In the first category there have been two recurrences, in the second none, and 
in the third two, both in the same patient, who had to undergo a sudden violent 
exertion not long after operation for enormous bilateral hernia. 

1 Surg. Gyn. and Obst., 1934, 58, 753. 
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I also have records of ninety large indirect hernias treated by the more 
elaborate methods : 


Indirect Inguinal Hernias. 

(1) Rectus SHEATH FiaPp (FasciaL SUTURE). 
Ordinary ar es 46 ) 
Recurrent _ ae 6 
Sliding ... ma a 3 ) 

(2) GALLIE’s FasciaL SUTURE. 


Ordinary ess eos 21 ) 
Recurrent ie ae 8 35 
Sliding ... ad at 6 ) 


I do not know of any recurrences having taken place among these patients. 

Satisfactory results can, I believe, only be obtained by having a considerable 
operative repertory and by making a special study of each patient. Practically no 
patient should then be rejected as unsuitable for operation. 


Mr. W. I. Cumberlidge (Leicester): The object of this discussion is to 
ascertain the results that are being obtained in various parts of the country. The 
results from Leicester form a useful comparison with those of bigger centres. 
There is only one large hospital, the Royal Infirmary, and so patients do not tend 
to drift elsewhere, but come back, if need be, to the same hospital and to the same 
surgeon. 

In a “ follow-up” investigation, between the years 1932 and 1934, of 848 fresh 
cases of uncomplicated inguinal hernia, we traced 594, or 70%. In those traced we 
received satisfactory replies in 517 cases, or 87%. I do not say that if they had 
been carefully examined some weakness might not have been detected, but at any 
rate the patient was not conscious of it, or of any other disability. Of the 68 
recurrent cases whom we asked to come up, 59 attended. The average recurrence 
rate was 8°7% of all cases. In men over 20 it was 10%, and in men over 30, 11%. 
With few exceptions the recurrences were after Bassini’s operation, and were 
hernias of direct type. Many of them were not serious disabilities, 

I do not want to make too much of a relatively small group of cases, but what 
impressed us was that the results would have been better if a more extended and 
rational use had been made of fascial sutures. I have not hitherto been particularly 
attracted by the use of patch transplants, or by flaps, such as the one Mr. Keynes 
has drawn our attention to again to-night, because it seems to me that any flap, 
thus brought down to reinforce the posterior wall of the canal, must leave a weak 
spot where it comes from. If fascial sutures are required, in the majority of hernias 
I think those sutures might be relied upon to fill the gap by themselves. 

Mr. Keynes has urged the importance of distinguishing between the direct and 
the indirect types of hernia; our figures were one direct to eleven indirect. In 
hernias in respect of which there is likely to be some confusion between the two 
types, the treatment is so essentially the same that I have not attached the same 
importance to this distinction that he has. 

I have performed the Bassini operation when repair of the inguinal canal was 
required, for thirty years. Ten years ago, I began to use fascial sutures from 
the thigh, for all direct types and for all large and long-standing oblique types. My 
confidence in this method has steadily increased. I have had recurrences, but I 
have ascribed them to neglect of one important point in the Gallie technique. I 
think the placing of the first stitch is the most important step in the operation, the 
stitch which, as recommended by Gallie, takes up the edge of the rectus sheath at 
its attachment to the pubic bone, passes through the periosteum, and picks up 
Poupart’s ligament at its insertion into the pubic spine. I feel that if that stitch is 
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placed properly, the rest of the operation follows as a matter of course. In 25% of 
our 1,345 cases the operation was simple removal of the sac; Bassini’s operation 
was performed in 50%, Gallie’s operation in 15%. The proportion of Gallie’s to 
Bassini’s has shown a decided fall in recent years; in 1933, the proportion was 1 in 
4; this year, it is 1 in 36. I believe the explanation of this is that Gallie’s operation 
is a time-consuming process. 


Mr. W. H. Ogilvie: The failures of hernia surgery fall into three main groups. 
An oblique hernia may recur as such. Here, when we operate, we usually find a 
complete congenital sac. The previous operator has either been unskilled or he has 
been forced to abandon the operation uncompleted, owing to difficulties in anesthesia 
or concern for the safety of the patient. A direct hernia may also reappear; here 
the method of repair has either been inadequate to the deficiency and the strain to 
which it is subjected, or it has not included a sufficiently wide area of tissue. But 
the great majority of recurrences appear in the form of a direct hernia where an 
oblique one was formerly recorded. Many men develop direct hernie after the age 
of 40, and where the interval between the former operation and the appearance of 
the new defect is more than five years, I should regard the association as accidental. 
But when a direct hernia follows an operation upon an oblique hernia within the 
first two years—and this sequence is frequent—we must accept it, not as a recurrence 
after a praiseworthy attempt at repair, but as an incisional hernia in the scar of 
an unsound surgical enterprise. 

Living anatomy shows the inguinal canal to be a sphincter, and when it contains 
a hernia the surgeon’s chief concern must be to decide if the sphincter is competent 
or incompetent. In the first case his duty is to remove the sac but to leave the 
muscular defences which will protect the canal undamaged ; in the second, he must 
so reconstruct the whole canal that the weakened muscles are spared a task they 
cannot surmount. 

If we believe that the inguinal canal is one of Nature’s greatest triumphs, and 
not one of her worst mistakes, we must condemn Bassini’s operation in no uncertain 
terms. Where the conjoined and cremaster muscles are trustworthy, they must be 
trusted completely ; they cannot be blamed if they fail after being strangled in the 
grip of those cruel stitches. For an early oblique hernia, therefore, Bassini’s 
operation is an unnecessary mutilation of beneficent structures. Where the internal 
ring is stretched to a diameter of more than an inch, where, with lesser degrees of 
stretching, the muscles are flabby or interlaid with fat, or where the hernia is a 
direct one, a new defence mechanism must be made to take the place of the 
sphincteric one. The basis of a successful reconstruction is the formation of a 
strong sheet of tissue to replace the failed inguinal wall. This sheet may involve 
the use of silver wire, silver lattice, fascial suture, strips from the external oblique, 
or imbrication of the aponeurotic layers. But a tough sheet cannot be made from 
striated muscle. Striated muscle pulled out of place by stitches either remains 
displaced and becomes the poor fatty strands that we see in a paralysed limb, or it 
returns to its original site weakened and ineffective. Gallie has told us that in many 
explorations of recurrent hernia in which Bassini’s operation had been done, he never 
once found the sutured muscles remaining in contact with Poupart’s ligament. For 
a failed inguinal canal, therefore, Bassini’s operation is plastic surgery misapplied. 

I have no wish to belittle Bassini himself, for he first pointed out the necessity 
of opening up the whole inguinal canal and ligaturing the sac at its neck, the basic 
principle of any sound operation. He was a very great man; so were Asculapius, 
Hippocrates, and Galen great men. In honouring them we honour ourselves. 
Their writings should remain, but remain in the library and not in the student's 
textbook ; their operations should be remembered, but they belong to the museum 
and not to the operating theatre. 
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Mr. C. C. Holman: I first began to make systematic records of operations on 
inguinal hernias in the year 1912. At that time some of the older surgeons were 
still doing Kocher’s operation. Personally, I was impressed by the somewhat 
dogmatic statements of surgeons who said that complete removal of the sac was all 
that was necessary to cure an inguinal hernia. 

In a period of eight months I operated on 42 men suffering from inguinal 
hernia. I contented myself with removal of the sac at a high level, supplemented, 
in many cases, by overlapping the aponeurosis of the external oblique. I followed 
up these cases at the end of three years and among 38 cases, in which the hernia 
was oblique, I found that four had recurred. It is a testimony to the value of so 
simple an operation that there were not more recurrences, but a 10% recurrence 
rate in oblique hernia -was not good enough. 

I next endeavoured to pick my cases, operating on the sac alore when the hernia 
was small and the patient young, and doing some form of plastic operation on the 
remainder. In a later series of 75 cases, at the end of two years, I found five 
recurrences, in four of which simple removal of the sac had been done. It is 
worthy of note that I came across two further recurrences after periods of six and 
eleven years respectively. When one is working in a provincial centre and serving 
a definite area, one’s surgical failures have the salutary habit of coming back. After 
this, I made the Bassini operation my standard in all adult cases, with modifica- 
tions when the hernia was large or when it was direct. In very large hernias I made 
frequent use of silver-wire filigrees, as advocated by the late Mr. McGavin. Although 
of late years I have ceased to use them I still think the method is a good one and I 
should be interested to learn whether it is still employed at the Seamen’s Hospital. 

The direct hernias I treated by various methods. In quite a number I brought 
the upper leaf of the external oblique down to Poupart’s ligament, overlapping the 
lower leaf upwards, leaving the cord subcutaneous. Many of these cases did well. 
Of late years I have used a strip of external-oblique aponeurosis, leaving one end 
attached to the pubic bone and weaving it between the internal oblique and conjoined 
tendon above and Poupart’s ligament below according to the method first brought to 
my notice by a letter in the British Medical Journal from Mr. John Morrison. 

In nine years, ending November 1934, I performed approximately 450 inguinal 
hernia operations of which about 400 would be in men. 

I regret to say that I was not sufficiently enthusiastic to follow up all of them 
but I selected those that were of long standing, or direct, or where the musculature 
was poor, arguing that if the results were satisfactory in bad cases they would be 
good in simple ones. At the end of two years, out of 72 cases in which.a reply was 
obtained, four had had a recurrence. Of these, one was a case of direct hernia, one 
of the early cases in which I had used a strip of the external oblique aponeurosis. 
Of the 72 cases followed up, in 17 the hernias were direct. 

To summarize the methods which I at present use :— 

In children, I remove the sac through an incision in the external oblique. I 
have followed up many cases of large hernia in children and have not found a 
recurrence. In small hernias in adults when the musculature is good, I perform a 
Bassini operation, using catgut. In direct hernias and others I use a fascial suture 
from the external oblique, leaving it attached at its lower end. 

I rarely see very large hernias nowadays but I think that for these operation on 
Gallie’s lines is probably best. 

In performing the Bassini type of operation I use mattress sutures passed right 
through the inguinal ligament from below and tied sufficiently tightly to approximate 
the muscles without strangling them. 

I avoid operating on children under the age of twelve months unless the hernia 
is large and difficult to control. There is no upper age limit provided the patient is 
reasonably well. 
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Professor A. K. Henry: The method that I wish to bring before you is 
young. I have only practised it for the past year, during which I have operated on 
23 patients with inguinal hernia, all men. In five cases the hernie were direct; in 
the rest they were indirect. The largest hernia was the size of two fists; the 
majority were the size of one. 

In March last I wrote a short preliminary note on a midline extraperitoneal 
approach for operating on uncomplicated inguinal hernia (Lancet (i), 1936), an 
approach which, I have since learned, was used first by Sir Lenthal Cheatle. This 
method, which I had employed and found admirable for dealing with femoral 
herniz, was suggested by my experience in a quite different field of surgery. 

In Egypt, bilateral ureteric lesions are extremely common. We therefore became 
familiar with the midline extraperitoneal approach to the parts of the ureter that 
lie in the pelvis. In this way we grew accustomed after separating the recti to the 
astonishing ease with which the peritoneum could be stripped from the sides of the 
bladder and from the pelvic wall. In the absence of much fat the hernial rings were 
then as clearly exposed as in specimens prepared by dissection (see figure below). 
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Right indirect inguinal hernia seen from the left side by the mid-line extraperitoneal approach. 
Note how the tubular part of the sac expands into a funnel before it joins the parietal peritoneum. 
(This junction is the true ‘‘ neck”’ of the sac.) 


During the present year, I have learned several ways of making the midline 
operation easier for inguinal hernia. In the first place, one must obtain maximum 
relaxation of the abdominal wall, and even when the anesthetist has done his part 
to perfection, the surgeon can greatly increase the laxity by flexing the patient's 
trunk on the operation table. The symphysis pubis may in this way be brought 
some 4 in. nearer to the sternum, and the recti thus become correspondingly 
loose. 

Secondly, though I mentioned this in my paper in the Lancet (loc. cit. sup.), 
I would again insist on the need for keeping the spermatic cord stretched. This 
is done by an assistant who passes his hand beneath the sterile sheet and grass 
the cord through the scrotal wall. It is otherwise most difficult to find a plane of 
cleavage between the unstretched cord and the loose sac. 
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The next point is one which I have only recently learned to appreciate. I had 
originally, and quite wrongly, believed that since I was dealing with the sac before it 
had entered and taken coverings from the inguinal canal, I should therefore find it 
naked and feebly attached to the elements of the cord. I had thus been in the habit 
of separating the cord from the sac by gauze dissection, and in this I invariably 
succeeded, but sometimes with considerable difficulty. Cord and sac are, in general, 
firmly united before they enter the canal, and it is now my practice to begin, continue, 
and end their separation by sharp dissection only. 

Fourthly, there is the question of closing the internal ring. In many cases of 
indirect hernia, the parietes are strong and the ring is valvular. In these cases, after 
ligating and resecting the sac, and invaginating its origin, it is logical to close the 
ring by sewing its anterior and posterior boundaries together from above downwards. 

I would venture to criticize an ordinary method of dealing with the so-called 
internal ring. I feel that, with others, I have for years been attempting to close 
what is often a vertical slit by sutures placed in a quite wrong direction. Thus, in 
the hope of narrowing this vertical orifice, I have been accustomed to suture the 
double arch formed by the internal oblique and transversalis muscles down to 
Poupart’s ligament. My sutures undoubtedly narrowed the canal, but I think now 
that they must often have failed to close its abdominal entrance. This internal 
orifice tends naturally to shut of itself, and it seems probable that any sutures 
placed anterior to it, in the direction of its long axis, will heip to keep it permanently 
open. 

Suture of the boundaries of the ring by the extra-peritoneal route can be facilitated 
by a simple device. The posterior boundary, consisting of thickened transversalis 
fascia, can always be picked up quite easily; the anterior is much more difficult to 
seize in a fat patient. Forceps are unsatisfactory, and I have found that the index 
finger is the instrument which goes most readily into the internal ring. To this 
finger I fit a piece of metal, ending in a recurved claw, which will catch and lift out 
the anterior boundary of the ring, and so make it accessible for suture. The claw is 
made short so that it can easily be unhooked from the fibres of the internal oblique. 

This closure is satisfactory for patients with valvular internal rings and strongly 
developed parietes, but when the ring gapes and the posterior wall of the canal is 
weak, a strip taken from the cut margin of the rectus sheath and left attached by its 
pubic end can easily be used to patch these defects. This fascial graft may either be 
brought round the inner border of the rectus muscle or through its belly. 

Lastly, I think that the mid-line route is valuable, not only as a means of access 
and repair, but for what it teaches regarding the anatomy of hernia. I shall only 
refer here to one relevant point. I have found in nearly every case that the sac, 
which is finger-like in the serotum, expands at the deep aspect of the internal ring 
to form a funnel that is often three inches wide before it joins the general peritoneal 
cavity. I do not believe that the origin of this funnel can ever be seen or dealt 
with by the ordinary approach without a most undesirable widening of the inguinal 
wound, and if this funnel is neglected the surgeon will have failed to close the true 
neck of the sac, and will leave behind him an evagination which threatens the site of 
the internal ring like an intrusive finger. 

By the mid-line route, the base of the funnel can easily be encircled by a purse- 
string suture which not only invaginates the origin of the sac, but also removes it 
from the immediate neighbourhood of the closed hernial orifice. 


Mr. Philip Turner said he believed that one of the secrets of success in 
operations for inguinal hernia was paying attention to the opening in the 
transversalis fascia. 

He had performed the Bassini operation on a great many occasions, and he 
agreed with what had been said about it to-night. It had become standardized, but 
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he did not think that surgeons usually selected the cases with sufficient care. In 
doing Bassini’s operation he always included a careful examination of the opening 
in the fascia, defining the outline of the internal ring, and, if enlarged, closing it up 
by a few stitches. Several speakers had said that an operation for inguinal hernia 
should be regarded as essentially a plastic operation. He thought it was generally 
agreed that one of the principles of a plastic operation was that like tissues should 
be replaced by like tissues, i.e. skin by skin, fat by fat, muscle by muscle, skeletal 
muscle by skeletal muscle, fascia by fascia. So in some of the hernias with a large 
opening in the transversalis fascia the surgeon was confronted with the problem of 
closing it. He considered that one should close it by fascia. He had never liked 
the idea of taking flaps from the rectus sheath, as he thought there was danger of 
weakening the abdominal wall thereby. For some time past he had been repairing 
these greatly enlarged openings in the transversalis fascia by a flap of fascia lata 
taken from the thigh. The flap was cut after the removal of the sac, and when the 
margins of the opening had been defined. He cut the flap up to Poupart’s ligament, 
turned it up into the inguinal canal beneath this structure, and sutured it carefully to 
the margin of the enlarged internal ring. He had done that in about 150 cases, and 
he could say that the results had been very satisfactory. 


Professor A. W. Sheen (Cardiff) said that he did not now perform Bassini’s 
operation; he considered it out of date. He told students that in operating for 
hernia the motto must be “ the sac, the whole sac, and nothing but the sac”’, and he 
welcomed what Professor Henry had said about the sac having a peripheral tubular 
part and a funnel-shaped part before it came out into the parietal peritoneum. One 
could not get through to the sac unless one cut through the structures in front of it, 
and one of those structures was the internal oblique muscle. It was proper to cut 
through that so as to secure complete exposure of the uppermost part of the sac 
before it ran into the parietal peritoneum. He had had many cases of recurrent 
hernia just after the Great War, and most of the recurrences had been due not to 
sepsis, but to the fact that the whole sac had not been removed. He noted from 
those operations that muscle could become attached to the fascia. It was to the 
top of the wound that one had to go to deal with these recurrences, and division of 
the internal oblique was necessary. This was unnecessary in babies, because with 
a retractor one could hook up the angle where the pillars of the ring met. 


Mr. Philip Mitchiner said he considered that there were only two methods of 
operating for hernia, and one was to interfere as little as possible with the work of 
God, carrying out simple removal of the sac as thoroughly and gently as possible, 
leaving the natural muscular mechanism of the inguinal region to prevent a hernia 
occurring again. A hernial sac might be present many years before hernia manifested 
itself. When the musculature became lax, especially with a fat omentum, a little 
extra pressure produced a hernia which the inguinal musculature had kept in control 
for years. When that occurred and one removed the sac from below, a satisfactory 
result ensued. He thought that when the musculature had become lax and 
atrophied a fascial graft offered the only means, and a very adequate means, of curing 
the hernia after the sac had been removed, but it must be clearly understood that to 
ensure success a loose darn was necessary, and that if the fascial graft was pulled 
tight it tore out of the tissues and then recurrence of the hernia took place. 


Mr. C. H. S. Frankau said that whatever method was used for suturing, 
whether Bassini, Gallie, or by a turn-down flap, what was of ultimate importance 
was the cleaning of the tissues which it was intended to suture together. He had 
seen people carrying out complicated suturing with blobs of fat sticking out between 
the two ends that were being sewn together. 
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If the operator took the conjoint tendon and Poupart’s ligament, cleared the fat 
from the edges, and then sutured, it was likely that they would “stay put”; but if 
at were left there, the surfaces would, almost certainly, come apart. 


Mr. E. T. C. Milligan said that at the Seamen’s Hospital, Greenwich, where 
the filigree operation for hernia was practised by the late Laurie McGavin and 
subsequent surgeons, successful results were obtained. Large inguinal hernia 
incurable by other known methods could then be remedied. The small number of 
recurrences due to faulty placing of the filigrees could all be cured by an additional 
filigree, rightly placed. 

Living sutures for repair had, however, proved to be even more satisfactory. 
Recent figures showed that, at the Seamen’s Hospital, the stronghold of the filigree, 
living sutures were gradually replacing the method. He had not met with a single 
recurrence after living suture. 

A common cause of recurrent inguinal hernia was an unrecognized co-existing 
direct inguinal hernia or a hernia through the transversalis fascia at the linea 
semilunaris. He had made it his habitual practice, and found it a safeguard, to 
explore these regions from within, by the finger passed through the neck of the sac 
of the inguinal hernia into the peritoneal cavity. 


Mr. M. F. Nicholls said that with regard to the important economic factor 
which Mr. Keynes had mentioned, he would like some information as to inguinal 
herniz in infants, which were said to be cured by the wearing of a simple truss, or 
by the passage of time. It was his impression that the history of patients from 
16 to 20 years of age, having inguinal hernia, disclosed the occurrence of a hernia 
early in life. 

In this discussion it had been said that hernia could be cured by simple removal 
of the sac at an age when the economic value to the nation was not impaired by 
such removal, but one was reluctant to operate, partly because of the difficulty of 
doing so in these very young patients; many herniw occurred in the first year of 
life. Was the surgeon right in ignoring these herniw? or should he, for economic 
reasons, operate on them, in order to avoid the probability of recurrence at the 
beginning of a hard wage-earning life ? 


Mr. Delisle Gray said that the question had been raised whether an infant who 
wore a truss for hernia was cured by this means. Five years ago he had seen a young 
man who in his infancy had had hernia and had worn a truss for a year; he had 
never afterwards had any trouble in this respect until a short time before he 
(Mr. Gray) saw him when a right-sided inguinal hernia was discovered. 

He had treated many cases by the injection method. He had injected the patient 
mentioned above some five years ago, and the result was still satisfactory. There 
was no doubt that in suitable cases patients could be cured by the injection method, 
whatever might be said by those who had never seen it employed. He would quote 
an extreme example: A man had come to him five years ago, having an inguinal 
hernia the size of a foetal head ; the right external ring admitted the middle finger up 
to the knuckle. He had treated this patient by the injection method, and up to the 
present, more than four years after the termination of the treatment, the result had 
remained satisfactory, and there seemed no reason why it should not so continue. 
The injection method was often employed in America. The Lancet, in an annotation, 
1936 (ii), stated that inquiries at selected hospitals (in U.S.A.), “ showed that 
though most of them did not employ the injection method, it was regarded as 
effective and safe by those who had, and the results were said to satisfy even the 
surgeons ”’. 
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Mr. Keynes had shown figures giving a recurrence rate after operation for indirect 
hernias of 20%, and for direct hernias of 25%, while injection gave 8% to 12% 
recurrences. These figures were not unfavourable to the latter method. 


The President said his own view was that the Bassini operation did not 
deserve the wholesale condemnation which it had received from some of the 
speakers. 

He remembered the kind of results achieved before the consideration of the 
Bassini method directed the attention of the profession to the radical cure of hernia 
in such a striking manner. In all those intervening years there had been no 
operation which gave such good results in the hands of so many different operators 
the world over. Admittedly many surgeons had achieved notable success with 
some operation which they had introduced or with some modification of Bassini’s 
operation, but the strong point about that operation was its success in such a vast 
variety of hands. Many failures had been recorded in reports with the Bassini 
operation, but so often it was found that in those cases of failure the operation had 
not been performed as it ought to have been. Every case should be dealt with as 
if the operation were not a minor one, but one of the most important in surgery. 
Much care must be taken over every detail of the technique, and it should be 
performed only by those who believed in it, and that it was likely to be efficient ; 
nothing should be scamped. Just after the War many modifications of the Bassini 
procedure were introduced, and there were many bad results, a number of them due 
to these efforts to simplify the method. 

The problem was not that of ordinary hernia in children or young persons, but in 
them it was necessary to remove the sac very thoroughly. Probably one of the 
most important steps in the Bassini operation was the division of the external 
oblique, because it enabled the operator to get to the sac at its highest point. 
Professor Henry had drawn attention this evening to the characteristic condition 
of the hernial sac ; the sac did not end where it came through the abdominal ring, 
and it was important to separate the sac much higher up than that point. That 
could be done better after slitting up the external oblique, under adequate anesthesia, 
so as to enable one to pull hard on the sac, and thus to separate and remove the 
infundibular portion above the apparent neck. 

The problem was really in connexion with the types of hernia of which Mr. Keynes 
had spoken in his opening remarks—the very large inguinal hernia, the direct 
hernia, and the recurrent hernia. By far the best chance lay in the first operation, 
which was a further reason why it should be carefully and thoroughly carried out. 
He had seen hernia cases operated upon by many surgeons, and it was surprising to 
see how often surgical canons had been violated. Some surgeons tied their sutures 
so tightly that they must strangulate the tissues—which could only give way in the 
grasp of the too tight sutures. All that was required was easy approximation of 
tissues ; if tension existed the surgeon was playing for disaster. 

The use of fascial sutures was a very important addition to the surgeon’s 
armamentarium, but he had seen these sutures rendered quite useless because they 
were wrongly applied, and the patient would have been better if the sac only had 
been removed. 

With regard to herniz in infants, it could not be doubted that some got well 
as the result of truss treatment because the sac had become obliterated, but one 
could not tell when that had occurred. The patient might wear a truss for one 
or two years without the hernia coming down, and then everybody looked upon the 
case as one of cure by truss, but he had seen recurrence take place forty-two years 
after the hernia was supposed to have been treated successfully by the application 
of a truss. 
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Mr. Keynes (in reply) said he would remind his hearers that Lord Moynihan, 
in one of his later addresses, had said that if he had his surgical career over again 
there was no operation he would wish to have invented in preference to the Bassini, 
and perhaps he meant that in the sense in which the President had spoken of it— 
that it had been performed so long and by so many men, and that possibly few 
operations had done quite as much good. At the same time there was, obviously, 
grave dissatisfaction with the results of that procedure, and that had been evidenced 
in a number of speeches in the discussion. The importance of having a number 
of procedures at command, and of choosing the right one for the particular patient 
had been emphasized. It was the standardization of the Bassini which had been at 
the root of the trouble. 

Mr. Cumberlidge had questioned whether cutting a flap from the internal oblique 
aponeurosis did not leave a weak spot there. The answer was: No, because there 
had not been recurrences in patients who had been followed up for a number of 
years. The reason, he thought, was that it had not left undefended the place from 
which the flap was taken. There was still the rectus muscle, which was of the 
greatest importance from the point of view of recurrence.- One object of the plastic 
operation was to release the tension, which was so important a factor, as the 
President had said, in success. Then the rectus muscle was free to move, and 
approximation could be carried out with less tension. 

Mr. Milligan had answered the question about filigrees, and stated that in the 
Seamen’s Hospital this method was being used less and less. It was difficult to 
know how many of the operations had been followed by recurrences, as most of the 
patients there were seamen who were visiting this country, and might not come back 
again. He (the speaker) had seen one patient who had had a filigree inserted, and 
the result was disastrous. The hernia was enormous, and the filigree made the 
operation more difficult, because the area occupied by these filaments of silver wire 
had to be excised, and this complicated the operation a good deal. 

Professor Henry had travelled a good distance from the Bassini operation, 
but he had not told the meeting the results of his modifications of the operations for 
hernia ; it might be that he had not yet had the opportunity of following his patients 
up and ascertaining the percentage of successes. Several speakers had followed 
Professor Henry in emphasizing the importance of removing the whole sac— 
not only the peripheral portion, but also the proximal, funicular, portion. He 
(Mr. Keynes) was not convinced that the importance was so great, because operation 
was successful when the extreme traction, which Mr. Turner had mentioned, was not 
exerted. Also, when the plastic operation had been performed, success depended not 
so much on the flattening of the peritoneal covering in the abdomen as on the 
success of the measures taken to restore the integrity of the abdominal wall. When 
a fascial graft was put in, it was that which prevented recurrence, and he did not 
think that, even if there was a funicular depression in the abdominal wall, it 
would start another hernia. 

He fully agreed with Mr. Frankau’s insistence on the necessity of cleansing 
tissues in all fascial procedures. 

Mr. Nicholls had raised an interesting point, as to the possible cure of hernia in 
infants by the wearing of a truss. It was difficult to speak certainly about that, 
because following up of those patients would have to be carried out over so many 
years, and until there was a complete national register of patients’ physical 
peculiarities, that information would not be forthcoming. In many cases a cure 
could be obtained, because apparently in many infants treated within the first year 
of life the process of obliteration of the funicular process would go on after birth, 
provided the hernia was properly controlled. Success depended on the mother’s 
care in never permitting the hernia to emerge during the period when the truss was 
worn. If the hernia had not been cured after two years, the truss was of no further 
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use, and operation was necessary. He had seen an infant with two inguinal hernias 
and one umbilical hernia, all of enormous size, so that combined, they were larger 
than the rest of the child. That infant had been treated by trusses, and now, at 
16 years of age, he was well, and he had never had a sign of recurrence. But 
he (Mr. Keynes) did not think that such a result was invariable, and some adult 
patients might be in the same category. 

It would be wrong to deny the value of the injection method. Mr. Delisle Gray 
had said that the results of that procedure were better than the figures brought 
forward by Mr. Max Page, but a recurrence-rate of 8% to 10% was still not good 
enough, and he (the speaker) had tried to indicate methods by which the successes 
might be raised to 98%, instead of 88% or 90%. And there were other objections 
to the injection method, because a number of patients were excluded, as so much 
depended on the efficiency of the truss during the period in which the injections 
were being given. 
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Section of Medicine 


President—Sir CHARLTON BRISCOE, Bart., M.D. 
[November 24, 1936) 


DISCUSSION ON THE ATIOLOGY AND DIAGNOSIS OF 
LYMPHADENOMA 


Dr. Mervyn Gordon: When lymphadenoma was last discussed by this Section 
in March 1934, particulars were described of an investigation undertaken for the 
purpose of defining its causal agent. Negative results were obtained until search 
was made for evidence of a virus infection, and two new points then came to light. 

A biological test for lymphadenoma.—-Suspensions in broth (1: 10), of lymphatic 
glands from cases of lymphadenoma, when injected into a rabbit's brain, were 
found to produce after an incubation period of one to five days, a peculiar 
encephalitic syndrome characterized by rigidity, inco-ordination, and ataxia, 
accompanied by progressive loss of weight. [A film illustrating this rabbit syndrome 
was shown.,| Since suspensions made in the same way, of glands from other 
conditions had no effect, cerebral inoculation of the rabbit afforded a biological 
criterion of use for the diagnosis of lymphadenoma. Glands from 102 patients had 
been submitted to the test; 35 of these showed the histological changes of 
lymphadenoma and 30 of them gave a positive result. The remaining 67 glands 
from representative conditions other than lymphadenoma, when tested in the same 
way, all proved negative. Since that time glands have been received from cases all 
over the country, in which lymphadenoma either was suspected or had to be 
excluded. The present aggregates (November 1936) are as follows :— 

1932 to 1936. 


Lymphadenoma 


—_———— —— 
Glands Histologically Biological test 
examined lymphadenoma Positive Negative 
Number 300 87 75 12 
Per cent. 100 29 86 14 


The diagnostic value of this biological test has been confirmed by others (Davis 
(1935), Rosenberg and Bloch (1936), Smith (1935), Van der Hoeden and Hiilst 
(1934), Van Rooyen (1933, 1935) ), Chapman (1936), and it is especially satisfactory 
that so high an authority as Professor Uhlenhuth (1936) has recently testified to 
its utility. It is particularly useful when the histology is atypical, and from 
present experience the more acute the case of lymphadenoma, the more active the 
gland-suspension seems to be for the rabbit’s brain. 

The nature of the agent involved is still uncertain. It is thermostable and 
withstands drying. Van Rooyen showed that it is resistant to therapeutic doses of 
X-rays, and can pass through a Berkefeld filter. I confirmed the last point, using a 
Seitz E K filter, but found that the greater part of this agent in the fresh gland 
suspension is retained by the filter, as is the case with three known viruses, namely, 
vaccinia, psittacosis, and Shope’s fibroma of the rabbit, when filtered in the same 
way and titrated on the rabbit’s skin before and after filtering. Passage has not 
yet been obtained, so that there is no actual proof that the agent is a virus, although 
it still seems possible that this may be the case. Although rabbits take some time 
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to immunize, evidence of active immunity has been obtained. Serum from 
lymphadenoma cases has not been found to neutralize it in vitro for the rabbit’s 
brain, nor has the serum of rabbits convalescent from the syndrome. Some hyper- 
immune serum, however, prepared by Dr. W. E. Gye from a horse, by giving it 
repeated and large injections of suspensions of lymphadenoma glands over a period 
of several months, did apparently have some neutralizing action in vitro on this 
encephalitogenic agent of lymphadenoma gland. 

An encephalitogenic agent, having similar properties for the rabbit, has been 
found by Friedemann (1934) to occur in normal human red bone-marrow and 
occasionally in leucocytes. The relations between this marrow agent and that 
present in lymphadenoma glands is not yet settled. 

The presence of elementary bodies in lymphadenoma and their significance.— 
The second point that came to notice was perhaps even more important, namely 
the presence of elementary bodies in large numbers, and apparently in pure culture, 
in lymphadenoma glands. In appearance and staining reactions these Hodgkin 
bodies closely resemble the well-known Paschen bodies that are now known to be 
the active form of the causal agent of vaccinia. The Hodgkin bodies, however, as 
Dr. A. C. Coles was the first to demonstrate, are somewhat larger than the vaccinia 
ones. 

Examination of the serum of lymphadenoma patients for the presence of 
flocculating antibodies to suspensions of these elementary bodies, by the macroscopic 
method successfully used for vaccinia and variola, has given apparently positive 
results in a proportion of the cases. The results, however, have been irregular, and 
attempts are being made to improve the technique by investigating known virus 
infections in animals in the same way. If a specific serological test can ultimately 
be obtained for lymphadenoma it may prove extremely useful in the clinical 
diagnosis. 

The second way in which the significance of these elementary bodies in lymph- 
adenoma is being investigated is by testing the therapeutic value of a suspension of 
them separated from the patient's own gland and attenuated by heating them to 
56° C. for thirty minutes. A vaccine of the elementary bodies, however, prepared 
in this way and injected subcutaneously, was found to produce reactions in lymph- 
adenoma cases, even in small doses. The effect was next tried of sensitizing them 
with antiserum prepared from the rabbit, but at the time of the last discussion 
Dr. Gow reported that even then reactions still occurred. In the light of previous 
experience with sensitized vaccine in acute bacterial infections this probably meant 
that either the serum used for sensitizing the elementary bodies was not sufficiently 
potent, or the dose was too large—or possibly both. 

Principle and mode of preparation of a sensitized vaccine.—In principle, a 
sensitized vaccine is the application of one of the fundamental laws of immunity, 
namely that when an antigen and its antibody are brought into contact in vitro 
union occurs between the two. Although a number of different antibodies are 
present in most antisera, the flocculating antibody forms the chief index of their 
presence when preparing a sensitized vaccine. In order to obtain suitable serum 
a rabbit is prepared by giving it five or six injections of the vaccine in increasing 
dose, and when flocculating antibody is present in good quantity the serum is 
collected. A centrifuge tube is then taken, and a known amount of the vaccine 
previously killed by heat or phenol, &c., put into it with an excess of the flocculating 
serum and a little saline (0°85% salt). The tube is well shaken and kept at room 
temperature (or at 37°C.) until visible flocculation is completed, as shown by 
sedimentation of the flocculi and complete clearing of the supernatant fluid. The 
tube is then centrifuged for thirty minutes at 3,000 r.p.m., the supernatant fluid 
discarded, and the flocculated organisms now united with their antibodies resuspended 
in saline and again deposited by centrifuge. This washing in saline is repeated 
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several times in order to get rid of the serum. Finally the sensitized vaccine 
prepared in this way is suspended in saline to which 0°5% phenol is added as 
preservative. This is the stock suspension from which dilutions are made, of the 
strength required for therapeutic use. 

Experiments on animals have shown in the case of bacterial infections that a 
sensitized vaccine prepared in this way has a very definite therapeutic value, 
especially in case of acute infection by the pneumococeus (Levy and Aoki, Armstrong). 
The beneficial effect seems to be due chiefly to the charge of antibodies absorbed 
from the serum that appears to be liberated quickly when the vaccine is injected 
into the tissues, but there is reason to believe that by repeated doses of the antigen 
likewise present in the vaccine, some degree of active immunity is also eventually 
obtained. Cases of acute infection by the hzmolytic streptococcus have been 
successfully treated by this method for a long time past. 

Returning now to the lymphadenoma elementary bodies, the next step was to 
attempt to improve the technique of sensitizing them (1) by preparing purer 
suspensions of these bodies, and (2) by obtaining more potent flocculating serum 
and using larger amounts of it for sensitizing the vaccine. . Some experiments made 
with the elementary bodies of Shope’s fibroma virus of the rabbit at the same time 
gave useful information for this purpose, and indicated that a completely flocculated 
and welli-washed suspension of the killed elementary bodies of that virus had a 
definite therapeutic value on the experimentally produced lesions. These experiments 
are being continued. 

In the clinical trial of the sensitized elementary-body vaccine in lymphadenoma 
the underlying argument may be stated as follows: If these élementary bodies are 
the true causal agent, then from the analogy of experience in acute bacterial 
infections, a sensitized vaccine of them should be capable of bringing about definite 
clinical improvement in suitable cases. The method being one of stimulating the 
patient’s specific resistance, it is clear that little can be hoped for in advanced cases 
of the disease, or when severe secondary infections have supervened. In instances 
of lymphadenoma also we are dealing with a disease of a particularly malignant and 
persistent character. Nevertheless, in suitable cases it should be possible to see 
whether the administration of even a small dose of their requisite antibodies in 
combination with these elementary bodies helps the patient, and by the cordial 
co-operation of Dr. Warner this has now been tried. 
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Dr. E. C. Warner: Dr. Mervyn Gordon has given us a clear description of 
what is at present known about the etiology of lymphadenoma, and has explained 
his reasons for believing that the “elementary bodies” which he has isolated and 
stained are probably the cause of the disease. This theory is incapable of absolute 
proof at the present time; so far it has been impossible to culture this agent, or to 
transmit it to animals and so produce a clinical picture similar to that in human 
beings. This applies at the present time to so many of the known virus diseases that 
it must not be taken as evidence against Dr. Gordon’s hypothesis. Jt remains then 
for us to see the reactions of human beings to these elementary bodies, for if we are 
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correct in believing them to be the cause of lymphadenoma, excessive doses would be 
expected to aggravate the symptoms and signs of the disease, while small doses 
might be expected to have therapeutic values, provided they could be used in the 
form of a vaccine to stimulate the patient’s resistance. 

When this subject was last discussed before this Section, Dr. A. E. Gow gave 
details of a patient who was given daily doses of a sensitized lymphadenoma vaccine 
prepared by Dr. Gordon. Following daily doses of 1°5 c.c. of 1/50,000, which 
produced little reaction, further daily doses of 1 c.c. of 1/20,000 emulsion produced 
marked local and general reactions, with a temperature to 101°, and three days later 
the glands were considerably decreased. We have never used initial doses as high as 
these—but much smaller doses of the order of 0°05 c.c.—0°1 c.c. 1/20,000 sensitized 
vaccine may, at the commencement of treatment, produce mild reactions which are 
an aggravation of the usual symptoms of lymphadenoma. Such reactions comprise : 
(1) Pyrexia, usually within from twelve to forty-eight hours of the injection; 
subsequently the temperature may fall to a lower level than before the injection, but 
it gradually rises again ; (2) Local reactions in the glands causing a temporary 
increase in their size: this may give rise to local pain or tenderness in the glands, or 
an increase of pressure symptoms, for example, when the glands are mediastinal. 


Mrs. S., a patient with lymphadenomatous glands in the mediastinum and above the left 
clavicle, had a dose of 0-05 c.c. 1/40,000 autogenous sensitized vaccine. Twenty-four hours 
later there was severe pain in the glands of the neck, and an increased feeling of suffocation 
with rise of temperature : this occurred again a week later after a dose of 0-10 c.c., although 
less severely. A third injection of 0-10 c.c. produced no reaction, but a fourth dose of 
0-15 c.c. produced local skin irritation over the glands, lasting 3 or 4 hours. After the sixth 
injection there was only a slight “ pricking” sensation in the glands. 


(3) When pruritus is present, this is often aggravated, so that within from 16 to 18 
hours it becomes severe enough to cause great discomfort and even sleeplessness. It 
dies away again later, and after a series of doses, may be much less than before 
treatment started. One of our patients whose most prominent symptom for four 
years had been pruritus, so severe as to make him sleepless and cause him to produce 
serious abrasions on his legs by scratching, has now been free from pruritus for four 
months, with the exception of an occasional bout for a few hours (usually after a 
dose of vaccine) which produces little discomfort and no scratching. In one case 
local pruritus developed over the glands for a few hours after each of the initial 
injections, but the patient has never had it since. 

We have continued the use of this sensitized vaccine in a number of cases to see 
if clinical improvement can be obtained, for if so, this would again suggest that we 
are making use of the etiological agent in the vaccine. Throughout such 
administration we have tried to avoid reactions as far as possible, in order to be 
able to build up an immunity to the infecting agent. In all the cases we are 
reporting below, the diagnosis has been confirmed by section of a gland and by 
Gordon's biological test. The only doubt as to the diagnosis was with regard 
to Case II, but here the biological test helped to confirm it. No other form of 
treatment was used in addition, except purely symptomatic measures and large 
doses of iron where anemia was present. 


Case I.—S. aged 27, first showed glands at the angle of the right mandible in 1927: 
he was given deep X-ray therapy until January 1935. At first the glands had disappeared 
almost entirely as a result of the treatment, but later they gradually responded less and less 
until the condition became more serious. After the last X-ray treatment in January 1935, 
the patient was told that he could not stand any more. When first seen by me in June 
1935 he had masses of glands in the neck, axille, groins and abdomen, with large 
venous anastomoses on the abdominal wall due to obstruction by the abdominal glands. 
His spleen was two fingerbreadths below the costal margin; he was emaciated—having lost 
weight, from 13 st. to 8 st. 12 lb. in the previous five years—and his hemoglobin was 70%. 
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He had a spinal deposit in the meninges at the level of 11-12th dorsal segments, with 
corresponding anesthesia, weakness and wasting in the legs, absent tendon reflexes and 
some frequency of micturition. . 

In July 1935 vaccine treatment was begun with 0-25 c.c. of 1/20,000 sensitized vaccine, 
and there was a slight pyrexial reaction. After three months treatment—i.e. in October 
1935—he had gained 2? lb. in weight; there were no fresh glands and those present were 
just over half the size of the original glands: the veins on the anterior abdominal wall were 
much smaller, and the spleen was just palpable. The left knee- and both ankle-jerks had 
returned, and the anesthesia was limited to an area which had been the site of an herpetiform 
eruption. After a further three months the patient had made still further progress, and had 
gained a further 35 lb. He was having 2-0 cc. of 1/1,000 vaccine weekly. He then had a 
hemolytic streptococcal infection of the throat, followed by peeling of the skin, and later a 
hemolytic streptococcal infection of the fingers- and toes. He lost 19 lb. in weight in two 
weeks, and subsequently developed a blood-stained pleural effusion which produced 
tuberculosis in a guinea-pig; his sputum contained tubercle bacilli and a skiagram demon- 
strated a condition of miliary tuberculosis throughout the lungs. He died in September 
1936, but at this time the glands were smaller than ever before, the largest being } in. long 
in the groin, instead of 2} in., and the spleen was not palpable. 

The lymphadenomatous condition appeared to have come well under control, and his 
death was the direct result of the hemolytic streptococcal infections and the miliary 
tuberculosis. 


Case II.—Mrs. B., aged 43, was first seen in August 1935 on account of pyrexia; 
she had had a uterine cervical polyp removed one month previously, and a normal 
appendix removed seventeen days previously. At first there was nothing to account for 
the temperature and many investigations were performed with negative results. Soon she 
developed a slight dry cough, and had some soreness and, later, tightness in the chest, with 
signs of mediastinal glands. No other glands were found, the spleen was not enlarged, and 
the hemoglobin was 64%. From the X-ray appearances (fig. 2a) and the pyrexia a diagnosis of 
probable mediastinal lymphadenoma was made, and this was confirmed later when a small 
gland which appeared above the right clavicle was removed. This showed on section “a 
reacting lymphangitis”, but Gordon's biological test gave a weak (but definite) positive 
reaction. This patient was treated with the doses shown in the chart (fig. 1). A first dose 
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Temperature chart of Case II. The doses of the vaccine are shown, the strength being 1/20,000 for 
the first thirteen doses. First asterisk indicates appendicectomy ; second asterisk, removal of gland. 


of 0-25 1/20.000 stock vaccine was given on August 20, 1935. There was no untoward 
result; the cough and the thoracic pain were lessened, and the temperature began to fall. 
Six days later the dose was repeated; this time the cough was appreciably aggravated for a 
few hours, but after a temporary rise the temperature fell to98-2° F. Six days later 0-5 c.c. 
were given and there was a definite febrile reaction afterwards. The treatment was 
continued with only slight febrile reactions, and seven weeks after beginning it the 
temperature had settled to normal and has never been raised since. The chest symptoms 
subsided with the subsidence of pyrexia, and three months later the patient had gained 
7% lb. in weight. She had no symptoms and led a normal life. Radiography again on 
October 17, 1935 (fig. 2b), showed that the mediastinal glands were larger than in August 
(fig. 2a), but they were appreciably smaller in January 1936, and on May 14, 19386 (fig. 2c), 
were little larger than in normal persons. The patient’s general health is now excellent; 
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she has never had a dose of vaccine greater than 2-0 c.c. 1/20,000, but is still having a 
small weekly dose as prophylaxis. The temperature is normal and a recent skiagram of the 
chest in November 1936 (fig. 2d) shows no pathological enlargement of the glands. 























Fic. 2a.—14.8.35. Fic. 2b.—17.10,35. 


























Fic. 2c.—14.5.36. Fic. 2d.—4.11.36. 





Case I{I.—C., aged 22, first developed symptoms two years ago when he was seen by 
Dr. Geoffrey Marshall who found a pleural effusion, mediastinal glands, glands in the neck, 
and a temperature ranging up to 100° F. He had three-monthly courses of deep X-ray 
therapy afterwards, each course producing considerable diminution in the size of the glands. 
His general condition was deteriorating however, fresh glands appearing in the groins at the 
end of 1935, and when he was first seen by me in July 1936, he had lost 2 st. in weight. 
His general condition was extremely poor; he had constant pyrexia and pruritus, large 
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numbers of glands in the neck, axille, and groins; the spleen was enlarged to just below the 
umbilicus, and the liver was 14 fingerbreadths below the usual position. There was free 
fluid in the abdomen, and the hemoglobin was 50%. Vaccine treatment was begun, 
though without much hope of success. The patient had two blood transfusions, with little 
immediate effect. He developed a large pleural effusion on the right side which caused so 
much respiratory distress that the chest had to be tapped twice. Very small doses of a 
stock vaccine had been given throughout, beginning with 0-10 c.c. 1/20,000, and increasing 
very slowly. His general condition is still poor (November 1936) but is much better than it 
was ; he is almost apyrexial ; the hemoglobin has risen to 80%, the glands have progressively 
subsided and no new glands have appeared. A recent skiagram of the chest shows this 
(fig. 3b). The spleen is one fingerbreadth above the umbilical level and the liver is only half 
a fingerbreadth below the usual position. There is now no sign of pleural effusion or of 
ascites. As these disappeared the weight dropped considerably, but the patient is now 
regaining weight, without any sign of return of the fluid. The most satisfactory dose of 
vaccine was 0-2 c.c. 1/20,000; there was an excessive reaction as soon as the dose was 
increased to 0°25 c.c. (fig. 4).* 
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Case IV.—E., a boy aged 14, had had a glandular swelling “like an egg” in the upper 
part of the right side of the neck since 1928. Towards the end of 1933 this increased 
and a similar gland appeared on the left side. The glands occasionally gave rise to a 
throbbing pain and were tender on palpation. The patient had recently been in poor health, 
he had had feelings of faintness and shortness of breath on exertion, and he had lost weight. 
On examination in December 1933, two large glands were found in the upper cervical region 
on both sides, bulging into the lateral pharyngeal wall and producing thickness of speech. 
There was a string of smaller glands below these, especially on the right. No other glands 
were felt, but the spleen was just palpable. The general condition was fair. The patient 
was kept in hospital, but had no treatment between December 9, 1933 and February 22, 1934, 
while his autogenous vaccine was being prepared; during this time his regular evening 
temperature was between 99° and 101-8° F.; he lost weight from 4 st. 124 lb. to 
4 st. 11} lb., and the hemoglobin dropped from 90% to 76%. 

On February 22 he was given 1-0 c.c. 1/50,000 autogenous sensitized vaccine; this dose 
was repeated in three days, and after another three days 2-5 c.c. was given. There was a 


‘Postscript.—In January 1937, the patient developed influenza. This was followed by severe 
anemia (hb. 16%) and a large pleural effusion whicb caused his death. 
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little increase in temperature following these, and although the patient had never had 
pruritus previously, he complained of irritation in the skin over the glands on either side of 
his neck from the time of his first injection. This was especially marked after each fresh 
injection, and with each of these the glands were appreciably larger for twenty-four hours 
and then subsided again. During the first five weeks of treatment the patient gained 2 lb. 
in weight. The doses were slowly increased at weekly intervals up to a maximum of 1:0 c.c. 
1/1,000 sensitized vaccine. Later, a newly-sensitized batch of the vaccine was given. By 
August 1934 he had gained 9} Ib. in weight (to 5} st.), the glands were much the same size as 
at the beginning of the treatment, and the spleen could not be felt. The temperature was 
normal and hemoglobin 80%. He now seemed in perfect health apart from the enlarged 
glands, which almost disappeared with two doses of deep X-ray therapy. He has remained 
in almost perfect health since, without fever, and has gained weight to 7 st.6 lb. He had 
slight enlargement of one gland at the left angle of the jaw in April 1936, for which one dose 
of deep therapy was given (without our knowledge). During the last three months the 
glands on the opposite side of the neck have begun to enlarge again. His weight is steady, 
there is no pyrexia and no splenic enlargement, but the glands show a recurrence of the 
original condition. After an interval of two years the patient is having another course of 
vaccine treatment, but it is too early to say with what result. 


Apart from these four cases which have been treated with vaccine, and which 
have shown a great subsidence of the lymphadenomatous condition, there are three 
in which the vaccine treatment has failed entirely. In one of these, the patient, before 
coming under treatment, had developed a flaccid paraplegia of the legs, due to at 
least two different levels of spinal deposits. This had resulted in cystitis and a 
large bed sore. With this vaccine of Dr. Gordon’s, as with vaccine treatment in 
general, it is our experience that a severe secondary infection in any part of the 
body usually nullifies its effects. (Sir William Willcox has recently laid great stress 
on this point in a recent issue of the Lancet.) The other two cases which failed to 
react were both women with a regular Pel-Ebstein type of fever, and a history of 
glandular swelling for two and a half and two years respectively. These cases with 
Pel-Ebstein bouts of fever are proving the most difficult of all, and it is our experience 
now that only very small doses of vaccine should be given. In the light of our 
subsequent experience, at least one of these patients probably received much higher 
doses than were desirable. 

In addition to these cases there are a number of others under treatment, in which 
the result so far is uncertain. 

Neither Dr. Mervyn Gordon nor those of us who have been privileged to work 
with him, regard these results as in any way final, and we are constantly trying 
modifications of the methods of preparing and utilizing the vaccine, in order to obtain 
results still better. It is true that the longest period of treatment in any patient is 
only three years, and it will take many more years of careful work and observation 
to establish a claim to cure any of these patients. But so far as we have gone 
these clinical results suggest that in Gordon’s sensitized vaccine of lymphadenoma 
elementary bodies we have an active therapeutic agent. 


Dr. A. H. T. Robb-Smith: The ultimate diagnosis of lymphadenoma is 
histological, and therefore pathologists must be in agreement and clear in their own 
minds as to the characteristic histology of lymphadenoma. 

To arrive at a satisfactory diagnosis, suitable biopsy material should be provided, 
and this is far from being the case at present. In patients in whom only one group 
of lymph-nodes is involved there is no choice, and a node must be removed from 
that area, wherever it may be, but in cases with generalized lymph-node involvement 
it is possible to choose, and as a general rule, an axillary or low cervical node should 
be removed, preferably the former. An inguinal node is unsuitable, as it has 
frequently been the site of chronic or acute inflammation, and the resulting fibrosis 
obscures the picture; a high cervical node which drains the pharynx or tonsillar 
region is also liable to show reactive changes. Another difficulty arises when the 
surgeon dissects the nodes out so cleanly that the capsule is left in the patient, and 
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it is then impossible to determine whether involvement of the surrounding tissue 
has occurred or not. 

In a large series of lymph-node biopsies diagnosed clinically as lymphadenoma 
the following histological diagnoses were made :— 

Lymphadenoma sine 3 Reactive conditions .. 

Reticulosarcomata (various tyy yes) eid Tubercle (caseous and “ endothelial ”) 

Lymphosarcoma and lymphoi er 10 Secondary carcinoma ; sie 

Reticuloses (progressive ly mpbo- No glandular tissue ... ee ~~ 

reticular hyperplasia) 4 

The recognition of the early tian of lymphadenoma is clearly of great import- 
ance. Kaufmann has suggested that the earliest change is an extreme sinus catarrh 
or a lymphoid hyperplasia; there is no evidence to support this view and it is quite 
unjustifiable to make a diagnosis of early lymphadenoma on the presence of these 
changes which are almost invariably secondary reactive conditions. The earliest 
change which can be regarded as diagnostic is a proliferation of medullary reticulum 
cells, ‘‘ mirror-image” giant cells, lymphoblasts and granulocytes, causing a 
compression of the follicles and sinuses. At the same time there is an increase of 
reticulin fibrils not only in the area of cellular proliferation but also in the capsule and 
trabecule which are thickened. This reticulin proliferation causes that obliteration 
of the normal structures which is such a constant and early feature of the histology. 
In lymphatic leukosis and lymphosarcomata (in many cases the two conditions 
cannot be distinguished on a lymph-node biopsy) there is a complete replacement of 
the lymph-nodes by cells resembling mature lymphocytes. The reticulosarcomata 
vary according to the degree of cellular differentiation but they are characteristically 
monomorphic and there is infiltration of the adjacent tissue with stromal destruction. 

In the reticuloses, or progressive hyperplasias, the normal architecture is main- 
tained but altered by an extreme degree of proliferation of the medullary, follicular 
or sinusoidal tissue. 

The reactive conditions—secondary carcinoma and tubercle—do not usually 
present any difficulty in diagnosis though the “ endothelial” form of tubercle may be 
mistaken for a tumour formation when one is unfamiliar with its appearance. 

Finally I would insist on a diagnosis of lymphadenoma being made only when the 
histology is typical and that such terms as “ atypical Hodgkin’ should be avoided. 
When an unfamiliar appearance is discovered an accurate description should be given 
and the unfamiliarity admitted. It is only by accurate histological classification 
that the therapeutic prognosis in the different lymphadenopathies, and the evidence 
of a specific etiological agent, can be assessed. 


Dr. Duncan White said he wondered if previous irradiation of the gland 
made any difference to the biological response when a suspension of the gland 
was injected into the brain of a rabbit. He was interested in this point, as he 
had irradiated fresh gland suspensions for Van Rooyen, and the biological response 
had been unaffected. He was interested also in Dr. Warner’s statement that 
metastatic involvement was a contra-indication to vaccine therapy ; notwithstanding 
advances in the treatment of lymphadenoma there would still be a place for X-ray 
treatment. He might mention the case of a young woman, suffering from complete 
paraplegia, the result of lympnadenomatous deposits, who was now able to walk after 
a course of X-ray therapy. He was a little sceptical with regard to Dr. Warner’s 
first case, that of the young man who for eight years had been regarded as having 
lymphadenoma of the submandibular glands. It was always necessary to 
exclude a septic focus—in the teeth for example—unless a biopsy was made. He 
would emphasize the fact that not infrequently gross mediastinal adenopathy might 
exist without symptoms ; the same was true of aortic aneurysm. He had found that 
in this condition (lymphadenoma) extensive involvement of the superficial glands 
was generally unaccompanied by mediastinal glandular enlargement, and, conversely, 
that gross mediastinal adenopathy was attended as a rule by comparatively slight 
involvement of the superficial glands, often affecting only one group. 
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DISCUSSION ON THE RELATIVE VALUES OF THE UPPER- 
AND LOWER-SEGMENT CAESAREAN OPERATIONS 


Mr. J. Bright Banister: My own experience is largely confined to the 
classical operation. During the last ten years my notes contain details of 112 
Cesarean operations, of which 105 were examples of the classical operation and 
seven of the lower-segment operation. If I add 192 Cesarean operations at 
Charing Cross Hospital, it makes a total of 304, of which 21 were examples of the 
low uterine incision. In my own cases there is no mortality, but in the 283 
classical operations one patient died of a pulmonary embolism on the twenty-seventh 
day after operation. All the lower-segment cases recovered. The time occupied by 
a classical operation is much shorter than that required for the lower-segment 
operation. 

And what of the convalescence? I have only twice seen a patient really 
uncomfortable after a Cesarean operation during the last ten years. The vast 
majority are strikingly comfortable. Several patients have compared their post- 
partum states after natural labour and Cesarean section markedly to the detriment 
of the former. 

After my 105 classical operations, pyrexia occurred eight times, while of the 
seven lower-segment cases three passed through a pyrexial puerperium. This high 
incidence is due to the type of case in which I choose the lower-segment technique. 
There were no dangerous complications or sequele among my own cases and the 
only one in the hospital cases is of post-operative obstruction on the sixth day. 
This patient recovered well after relief of the obstruction. In 15 repeated operations 
I have never encountered serious adhesions or seen a weak uterine scar, and in six 
cases in which normal delivery has occurred following my Cesarean operation, there 
has been no trouble with the scar. 

In the light of such experience I do not see any reason to cast aside lightly the 
classical Cesarean section, nay, rather I would urge that in cases of election this 
operation should be the operation. 

The lower-segment operation is more difficult. There is more hemorrhage. 
Mr. Bonney has invented an ingenious mechanism for the control of hemorrhage 
during the lower-segment operation so he must have been struck by this fact also. 

The delivery of the child I have found more difficult than after a classical 
incision, but the third stage of labour can be completed in a variety of ways and 
there does not appear to be anything to choose between the two incisions. The 
suture of the uterine wound is simple in both cases but the closure of the peritoneum 
after a lower-segment incision leaves a beautiful surface, unapproachable in the 
classical technique. 

The lower-segment technique has a definite place in operative obstetrics. It 
should be reserved for cases in which the patient is in labour and/or cases in which 
previous infection is either obvious or likely. 


Mar.—Osstet. 1 











552 Proceedings of the Royal Society of Medicine 24 


Mr. W. Gilliatt: The limitations of the classical operation, which I have 
practised from 1912 onwards, were impressed upon me by the tragic death of a 
young woman on whom [ had performed it for obstructed labour following surgical 
induction. Early in 1932 I saw De Lee’s film of the lower-segment operation, which 
I carried out as soon as the first suitable case presented itself, and for a year used 
only for patients in labour. After listening to a much-criticized paper by Mr. Victor 
Bonney at the Birmingham Congress in April 1933, I realized that he was doing the 
operation before labour. I have since followed his example and do the operation 
before as well as during labour. I have had no occasion to regret my change 
of practice, but rather to be grateful to the circumstances which led me to 
adopt it. 

I perform the operation as follows. With the patient in a moderate 
Trendelenburg position, the peritoneal cavity is opened by a vertical incision extending 
from the symphysis pubis almost to the umbilicus. The uterus is not eventrated. 
The abdominal cavity is protected by gauze soaked in normal saline solution. A 
Doyen retractor is put in the wound and the lower end is held back by steady 
traction on a long piece of tape. The peritoneum of the utero-vesical pouch is now 
divided transversely near its upper limit and the bladder slips down; it may 
occasionally require to be pushed down a little. A crescentic incision, convex 
upwards, is then made in the lower-uterine segment. For my first three cases I 
employed the vertical incision but I found that in each case it extended into the 
upper segment as the head was delivered. I then tried the straight transverse 
incision which I later gave up for the curved incision described. The child’s head is 
grasped by Willett’s forceps, usually one pair, but possibly two pairs, being used, and, 
with fundal pressure by the assistant, the head and child are easily delivered. At 
this stage 1 c.c. of infundin is injected into the uterine wall. The umbilical cord is 
tied and divided. The uterus is now lifted out of the wound and the placenta 
delivered through the incision in most of the cases. If the cervix is sufficiently 
dilated, the tied cord can be dropped back into the uterus and the placenta delivered 
per vaginam in the ordinary way, after closing the abdominal wound. I consider 
this is only necessary in infected or suspect cases (in which the cervix is usually 
well dilated) and I feel sure that it is not good for the recently sutured abdominal 
wall to be massaged strongly to deliver the placenta per vaginam as a routine 
procedure. 

The uterine incision is repaired in two layers—one continuous stitch of No. 2 
or No. 3 catgut to the inner part of the musculature and a similar stitch to the 
outer part and the fascia. The peritoneum is repaired by a continuous stitch of No. 1 
catgut which, if pulled up well before tying the last knot, will pucker the peritoneal 
scar so that it is not more than two inches in length. After the usual peritoneal 
toilet the abdominal wall is closed in layers. 

I have never performed an extraperitoneal operation; on two occasions in 
suspect cases I attempted to do so by dissecting the peritoneum off the upper 
surface of the bladder as described by Physich in 1822. The peritoneum in this 
position is very firmly attached to the bladder muscle and I found it impossible on 
each occasion to avoid buttonholing it in several places during these attempts at 
separation. In suspect or infected cases, I have yet to be convinced that it is more 
dangerous to open the peritoneal cavity—taking precautions to isolate the operation 
area—than it is to make a wide dissection in the extraperitoneal cellular 
tissue. 

Table I shows the indication for operation in 111 cases operated on in my own 
practice and at King’s College Hospital by myself and my colleague Mr. J. H. 
Peel, acting for me in the days of his registrarship. Iam greatly indebted to him 
for helping me with these patients and in preparing the statistics, which form the 
basis of this paper. 





i a el > a <) 


“< 


orm x 


nm 





25 Section of Obstetrics and Gynecology 553 


TABLE I.—INDICATIONS FOR OPERATION AND RESULTS. 


Mother Child 
—_- =, 
Alive Dead Alive Dead 
Contracted pelvis : 
(a) Before labour ... we on 26 2 28 - 
(6) During labour ... - pes . —_ 41 -- 
Placenta previa ~ ~ _ -- 3 1 
Contraction ring evi oes i — ll — 
Obstruction from fibroids ~ sina 3 — 3 _ 
Tumour of pelvic floor ... 2 — 2 — 
Breech with extended legs 5 -- 5 a 
Transverse presentation 1 — l — 
Septate uterus and vagina 1 — 1 — 
Rigid cervix 1 — 1 — 
Contracted pelvis and eclampsia. 1 _ 1 —_ 
Contracted pelvis and locked twins 1 - 2 - 
Prolapse of cord = . 1 — 1 — 
Age ‘ica 1 — 1 _ 
Pre eclampsia oe . ie , 1 _— 1 — 
Vesico-vaginal fistula in previous labour i — 1 _ 
P.P.H. in three previous labours , 1 — 1 = 
Contracted pelvis and ——- eve 2 — 2 _ 
Previous vaginal repair 1 — 1 — 
Previous upper-segment Cesarean 4 — 4 = 
109 2 111 1 


Table II shows a comparison of the indications for the operation with those of 
other authors who have written on this subject. It is seen that the common 
indication in all is contracted pelvis, the figures for which vary very little in the 
three groups. 


TaBLeE II. 
Munro Kerr Mcliroy Present paper 

Total cases a 356 182 111 

U: pper 233, lower 123 All — All lower 
Contracted “ 3% 62% 
Breech with extended 1 legs ... ee 3B-5% Ht ‘B%, 4-5% 
Pre-eclampsia and ecl: ampsia a 5-2% 0-5% 1-8%, 
Contraction ring ... ine : — -- 9-9% 
Cardiac disease ... é ; 7-7% 7% -- 
Placenta previa .. me ne 12% 6% 3-6% 


I do not propose to discuss in detail each indication for the operation in the 
above table, but only those which I think might possibly affect the choice of 
operation, upper or lower segment. 

Placenta previa.—I think it is agreed that Caesarean section is the treatment of 
election in all cases of central placenta previa. Many of us go further and consider 
it the best method of treatment in some cases in which the placenta does not 
completely cover the internal os. I can assure you that the lower-segment operation 
is most satisfactory in this condition; there is no increased hemorrhage either at 
the moment of opening the uterus or on separation of the placenta after delivery of 
the child. There is no increased risk of sepsis, as shown by the fact that the 
maximum puerperal temperatures in these four women were respectively 99°4°, 99°6°, 
99°6° and 100°. The wound in the uterus is not more difficult to repair because the 
placental site covers it. In three of the four patients the placenta was situated 
centrally ; in the remaining one it was lateral. 

Contraction ring.—The operation has been carried out eleven times in this series 
for this complication of labour. On opening the abdomen it has been possible in 
almost every case to see the contraction on the outside of the uterus. In none of 
these eleven cases did the ring sufficiently obstruct delivery of the shoulders to call 
for its incision. In several cases, it produced slight delay in the delivery but this 
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was always easily overcome by gentle traction on the head with two Willett’s 
forceps and fundal pressure. It is my experience of this complication that it is 
seldom necessary to incise a contraction ring during Caesarean section, and in the 
course of twenty-one operations, ten upper and eleven lower, I have had to do it once 
only, and that in an upper-segment operation on a patient who had a placenta 
previa as well. One writer tells us that the correct method of dealing with a 
contraction ring is to open the abdomen, incise the ring and then deliver the child 
per vaginam with forceps. I cannot think the suggestion is a serious one. 
The advantages of the lower-segment operation are :— 


(1) A better uterine scar results—for two reasons: (a) The uterine wall of the lower 
segment is thin compared with the upper segment, and this becomes more marked 
the longer labour has been in progress. This thinness permits more accurate suture 
of the wound. (6) The lower segment is quiescent after delivery. In the upper 
segment alternate contraction and relaxation occur for some days after delivery ; 
how long this activity lasts is uncertain. On November 30, 1936, I delivered a 
patient who had been in bed for the second half of her pregnancy because her uterus 
began to contract painfully in August, and never missed doing so for a whole day 
until delivery. This woman had definite after-pains for ten days in spite of the fact 
that she did not feed her child. I quote this case to give an idea of the length of 
time that contractions persist after delivery—painlessly, in normal cases. How good 
this is for the uterine scar I leave you to judge. 

(2) There is less bleeding during the operation—The lower segment is less 
vascular than the upper; on the whole the bleeding is definitely less than it is in 
the classical operation. However, in some cases it is quite troublesome, and several 
different measures have been used to overcome it. De Lee uses an electric sucker, 
which I have tried and abandoned as it tends to get in the way. Bonney has 
invented a special instrument which he calls a compressor; I purchased one, but 
never use it now. I find that if the foetal scalp is grasped with Willett’s forceps 
directly the uterus is opened, though the incision is still small, and the head held up 
against the inside of the incision while it is enlarged, it will stop the bleeding during 
these important few seconds. 

(3) Fewer adhesions result—because: (a) The size of the peritoneal incision is, 
as I remarked in describing the operation, able to be reduced to about two inches. 
(b) The ease and completeness with which the scar can be covered with loose 
peritoneum. In this series there have been five repeat cases. In three there were 
no adhesions in the peritoneal cavity, and the scar in the muscle of the lower 
segment could not be found after the peritoneum and bladder had been separated 
from it. In one there was a moderate amount of adhesion between the uterus and 
bladder. In the fifth case there were many adhesions, but the fact that the first of 
the three Czsarean sections had been an upper-segment operation, followed by 
puerperal pyrexia, probably accounted for this. 

(4) If adhesions develop they will, in the case of the lower-segment operation, run 
to the bladder, whereas in the classical operation they would attach intestine or 
mesentery to the uterine incision. This is a very important difference to my mind, 
as intestinal obstruction which occurs after the upper-segment operation is unknown 
as a complication of the lower. Again, should adhesions develop, the possibility of 
serious infection spreading from bowel contents to the classical wound is ever 
present. Such an infection is impossible in the lower-segment wound, becoming 
adherent as it does to the bladder with its usually sterile content. 

(5) Immediate results are better.—I have little doubt that maternal morbidity is 
less in women subjected to the lower-segment operation. In support of this opinion 
I append a table showing the morbidity rate in this series of 111 cases in which 
there were two deaths. 
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TABLE III. 


Maximum temperatures No. of days 
degrees Fahrenheit No. ot Cases in bed No. of Cases 

98-4 to 99 15 14 41 
99-2 to 100 57 15 18 
100-2 to 101 16 16 13 
101-2 to 102 12 17 6 
102-2 to 103 5 18 4 
103-2 to 104 3 19 4 
104-2 to 105 1 20 2 
21 6 

22 1 

24 1 

25 3 

27 1 

31 2 

32 4 

43 1 

51 1 

Indefinitely 1 

in bed (Phthisis) 


This point was well shown by Evers in a paper read before the North of England 
Obstetric and Gynecological Society in June 1934. 

(6) Remote results —Rupture of the scar in subsequent pregnancy or labour. 
This accident is admittedly commoner in classical than in lower-segment operations. 
Holland and Trillat, independently, give the same figure, 4%, for rupture of the scar 
following the classical operation. For the lower-segment operation the figures given 
by Trillat are 0°4% and by Witterwold 0°28%. 

In this series of cases which only began in 1932, eight of the patients have been 
pregnant again. Five of these eight patients were delivered by the lower-segment 
operation. Another patient in her first pregnancy had failed in trial labour to deliver 
herself of a 7 lb. child, and a lower-segment Cesarean section was performed. In 
her second pregnancy, she was found to have twins and developed hydramnios. She 
was admitted to hospital about the 34th week in case it became necessary to tap the 
uterus. It was possible to avoid doing this and she gave birth naturally, at term, to 
children weighing 5 lb. 4 oz. and 6 lb. 2. oz. with complete safety to herself and them. 
I cannot help feeling that had the Cesarean section been the classical operation, the 
overdistension of the uterus with twins and hydramnios and their subsequent 
delivery would have given rise to greater anxiety. Two of these eight patients are not 
yet delivered. 

The scar of the upper-segment operation is, because of its position, subjected to 
one obvious danger which does not affect that of the lower, and that is the 
attachment of the placenta to it in subsequent pregnancy. Forty per cent. of placentz 
are attached to the anterior wall of the upper segment, while placenta praevia is 
relatively uncommon and it is only in this condition that the placenta can be attached 
to a previous lower-segment incision. Nicholson writing on the subject in the 
American Journal of Obstetrics and Gynecology says :— 


‘Tn other words, while a bad convalescence from a previous section makes rupture more 
probable, an afebrile puerperium with careful stitching of the uterus and healing of the 
abdominal incision by first intention is no guarantee against rupture in a subsequent pregnancy. 
It is also to be emphasized that no known method of uterine closure will prevent this tragic 
accident.” 


Menorrhagia and sterility are said to be sequele of the classical operation. 
For obvious reasons they are much less likely to occur following the lower-segment 
operation. 

(7) Maternal mortality.—Comparative figures which I have been able to collect 
showing the mortality after both operations are shown in the table on the next page. 
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TABLE IV. 


Classieal operation Lower-segment operation 
~ Mortality Mortality. 
No. of classical’ No. of jower seginent 

operation operation 

% % 
Greenhill eid es 147 . 874 “ 
a ‘oe ov 458 . 103 : 
Ronsheim and Daichman 529 3- 36 
Winter ie ane 438 . 3,354 
Munro Kerr ... oe 233 7- 123 


cases cases 


In this series of 111 cases there were two maternal deaths, both of patients with 
marked degrees of pelvic contraction on whom the operation was done before the 
onset of labour. Both died shortly after the operation, one within thirty hours 
and the other within forty-eight. Post-mortem examinations were made on each 
and the pathologist ascribed the death in both cases to paralytic ileus. 

For purposes of comparison I have been through my last 111 upper-segment 
operations previous to my conversion, and they give a mortality of 2°7%. 

Suspect cases.—Those in which the operation is performed (a) late in labour or 
(b) when several examinations have been made. In this series of cases 75 were 
performed after thé onset of labour, with no maternal deaths. The interval which 
elapsed from the onset of labour and from rupture of the membranes until the 
operation is shown in the accompanying table. 


TABLE V. 
No. of operations after No, of operations after 
onset of labour Hours rupture of membranes 


1 to 
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5 
2 
l 
3 
1 
1 


91 }, 100 
Time not known 
Unruptured 


_ 
— ib 


Another table shows maximum puerperal temperatures in relation to the time 
which elapsed between rupture of the membranes and operation (Table VI). 
TABLE VI. 
Hours Cases Maxininm temperatures (degrees Fahrenheit) 
Unruptured 11 100-2, 99, 101-6, 99-8, 105 (phthisis), 99-8, 98-4, 100, 101-2, 99-2, 100-8 
1-10 30 101-4, 99-2, 99-4, 102-6, 100, 100-2, 100, 103-2, 99-8, 99-6, 98-4, 100, 100-2, 
99-4, 99-6, 99-6, 100, 99, 99, 104 (102-8 before delivery), 101, 98-4, 100, 
99-4, 99-8, 100, 101-2, 101-6, 100-4, 100 
11-20 100, 99-8, 99-2, 101-4, 98-4, 100-8, 101, 99-2, 99-6, 99-4, 99-4, 100, 99-2, 99, 
100, 99, 99-8 
21-30 f 100, 99-4, 100 2, 102-4, 102-2 
31-40 98-4, 100 
41-59 99-6 
100-6, 98-4, 99-2 
100 


z 101-2 
Not known 101-8, 100-4, $9-4, 100-4 


When pelvic examinations were made in these cases they were always vaginal. 
Care was taken ; the vulva was shaved beforehand, and the vulval skin washed with 
soap and water and sterilized with Dettcl cream; gloves were worn which were 
sterilized by dry. heat, boiling, or washing in tap-water, followed by the use of Dettol 
cream after drying. 

The following table shows the number of vaginal examinations made on each case 
(Table VII). Where a figure is stated it is accurate. In cases in which the figure is 
3+ it means that three were known certainly, but that others took place before 
admission to hospital or before the patient was seen in consultation. There were 
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only three cases in which it was not possible to give an idea of the number of vaginal 
examinations. The table also shows the maximum puerperal temperatures in all the 
cases, grouped against the number of vaginal examinations. 


TABLE VII. 


No. of vaginal No. of Maximum puerperal temperatures 
examinations cases (degrees Fahrenheit) 
5 99, 99-4, 100, 101-4, 101-6 
1 4 99-2, 99-8, 100-2, 101 
2 11 98-4, 98-4, 99-2, 99-6, 99-8, 99-8, 100, 100-4, 100-8, 101-2, 101-6, 
105 (phthisis). 
3 15 98-4, 99, 99-8, 100, 100, 100, 99-8, 100-2, 100-2, 100-8, 101, 101-2, 101-2, 


102-6, 104 (temp. 102-8 before C.S.) 
99-6, 99-6, 100, 100 


4 5 , 100 
5 8 98-4, 99, 99-2, 100, 100, 100-4, 100-6, 103-2 
6 4 99-2, 99-4, 100, 101-2 
7 2 99-4, 100 
8 2 98-4, 99-2 
rf) 3 99-4, 99-8, 101 
10 ] 99-2 
3+ 2 99-4, 101-8 
44 4 98-4, 99, 100, 100-2 
5+ 2 99-6, 100 
6+ 3 98-4, 100-4, 102.4 
7+ 1 102-2 
Not stated 3 99-4, 99-4, 99-6 


Is anything to be learned from these two tables containing the post-operative 
temperatures ? Yes; I feel that no one would have had the courage or foolhardiness 
(whichever it may be called) to perform classical operations so long after rupture of 
the membranes or after so many vaginal examinations. I consider it is a testimony 
to the fact that better immediate results are obtainable after the lower-segment 
operation. In three cases induction of labour by bougies had been carried out 
before the operation but obstruction had developed. The maximum post-operative 
temperature of these three patients were 100°, 99°8°, and 101°; they were in bed 14, 
14, and 21 days respectively. 

No operation was performed on account of “ failed forceps’ as no case presented 
itself. 

Mr. Aleck Bourne said that he wished to protest against an extreme view on 
this, as on every other, question in medicine. While the lower-segment operation 
was admirable for the woman in labour, in whom the lower segment was well 
defined, there was still a field for the upper-segment operation, especially before 
labour had begun. Another important point was the relative difficulty of the lower- 
segment operation. There was no doubt that the classical operation was the safer 
and better for the occasional obstetrician, who would have much trouble in 
performing the lower-segment operation. 

He admitted the reduced mortality of the lower-segment operation for cases 
of potential sepsis, but Trillat of Lyon had published the results of 110 cases of 
the lower-segment operation which scarcely differed from those of the upper-segment 
operation. For example, in 14 cases operated upon in a state of fever the mortality 
was 28°5%. In his opinion each case should be considered as a separate problem. 


References.—PHANEUF, Louis E. (1931), Am. J. Obst. and Gynec., 21, 498; SKEELE and JORDAN 
(1934), Proc. Boston Obst. Soc., Nov. 20. 


Mr. V. B. Green-Armytage : The modern generation of practitioners, thanks 
to ante-natal care, have little or no knowledge of difficult labour, nor have they any 
chance of acquiring this, therefore it is imperative that they should master the 
indications for Cesarean section and, more particularly, be able to assess the 
blessings of the lower-segment operation. 

Between the years 1910 and 1914, and 1919 and 1925, I performed 142 Cesarean 
sections. In clean cases, I employed the classical intraperitoneal method ; in 
doubtful or potentially septic ones, the uterus was eventrated and packed off. In 
many of the clean cases, I was dissatisfied with the convalescence as regards 

Mar.—OssTet.2 % 
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discomfort and distension, whereas in the septic ones I was appalled at the almost 
40% maternal mortality, despite every endeavour to lessen it—such as swabbing the 
interior of the uterus with iodized glycerine, drainage, and hysterectomy. In many 
of these cases, no other operation was feasible, owing to such conditions as atresia 
of the vagina, osteomalacia, impacted tumours, &c. in patients who had been long 
in labour. 

In 1925, I determined to make a pilgrimage to Chicago, which at that time was 
the Mecca of devotees of the lower-uterine-segment operation. I have carried out 
189 lower-segment operations since then. Forty-seven of these were in clean cases, 
before labour had begun. There was one death—in a case of heart disease. The 
operation was done under spinal anesthesia; there was rather excessive loss of 
blood, and death occurred on the fourth day, from uremia and cardiac failure. In 
38 cases labour had begun, but the membranes were intact. There were no deaths. 
In 104, the operation was an emergency one; 94 of these were carried out under 
the rather exceptional conditions of India, and were performed either for obstruction 
or for foetal distress after rupture of the membranes. Fifty-one of these patients 
had been examined with every precaution and can be classed as potentially septic. 
Twenty-four had had various manipulations, including tentative forceps. Twenty- 
nine were patients with markedly contracted pelves and in these cases craniotomy 
would have meant almost certain death from shock, hemorrhage or sepsis. There 
were ten maternal and 22 fcetal deaths in this series. 

It is not my intention to prescribe the cervical incision for the elective and fore- 
planned case. Indeed, I do not follow this rule myself, for I have many times 
performed the classical operation in such cases, whereas in others I have made the 
fundal incision, believing this to be the ideal, when dealing with a pregnancy-anemia 
case, a placenta previa, or a case with a high degree of osteomalacia. The fundal 
incision is in the line of fusion of the Miillerian tracts and is almost bloodless. The 
whole foetal sac can be removed intact with practically no hemorrhage, if the 
assistant is competent. 

I do wish, however, to recommend the lower-segment operation for those cases in 
which labour has begun and progress has been retarded by some fault in the 
passages or passenger, whether it be a trial labour, an impacted unrotated posterior 
position or impacted breech. 

In the provinces and on the Continent the lower-segment operation is the rule 
rather than the exception, whereas here there are only a few who deem it even 
good or perform it regularly. 

Whatever the reason, there can be no question that this operation has come to 
stay, and that it is ideal for the patient in labour or for the case in which the 
membranes have ruptured and which is only potentially septic, or for one in which 
a craniotomy is even more hazardous; but it is not suitable for the most frequent 
type of contraction ring. 

It is not necessary for me to recount the steps of the operation, but I should 
like to stress a few practical points which experience has taught me. (1) To keep 
a self-retaining catheter in situ. (2) To make the incision in the loose supra- 
vesical peritoneum over the lower segment, so that the bladder can be pushed right 
down and away from the neighbourhood of the intended transverse cervical incision. 
Whether this incision has its convexity upwards or downwards has not seemed to 
me to make much difference, though perhaps an upward incision is easier. (3) To 
pack off the lateral recesses of the incision with roll gauze so that all spill of blood 
and liquor amnii are absorbed. (4) To elevate the presenting part when necessary, 
either by pressing the fundus upwards and backwards, or asking the assistant to pass 
his hand behind the uterus into the pelvis so that the first small central incision 
can be made in the lower segment against the resistance of the underlying skull or 
breech. When this incision has reached the amnion, angular blunt scissors cut 
laterally upwards or downwards for from 2 to 24 in. each side. 
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It is at this stage that there is often considerable hemorrhage, venous or 
arterial, which obscures the view. Hitherto, I have dismissed this by using my 
hand as a vectis and delivering the foetus, catching up the bleeding edges after- 
wards, but the severe hemorrhage in one case taught me to devise a better method, 
and that is to get my assistant to apply to the edges of the incision as it is made, 
the forceps illustrated which have been constructed for me (see figure). They are 


soft-springed and have transverse serrations. Four of them are applied to the lower, 
and four to the upper, edges of the incision. They do no injury and stop all oozing. 
Moreover, being so grooved they can be pulled upon, and so the lower edge is not 
lost after delivery in a welter of blood and liquor amnii. This manceuvre permits 
approximation of the edges, and enables easy and rapid suture of the incision with 
No. 2 catgut. Complete occlusion of the area with peritoneum is the final step. 

I do not use the Willett forceps, for the reason that in most of these cases the 
vertex is in a posterior position, and the forehead presents under the incision. No 
mother would welcome such a stigma as would be caused by these forceps. I never 
use forceps for delivery of the head. The right hand as a vectis is far more efficient. 

In septic or potentially septic cases, the uterus is completely eventrated, pulled 
up and packed off before the lower segment is incised. If the cervix is fully dilated 
the placenta is not brought out, but manually extruded into the vagina. This 
manipulation is made more easy if 1 c.c. of pituitrin in 4 c.c. of saline is slowly 
given intravenously as soon as the vertex is delivered. A drainage tube is put right 
through from the abdomen, that is through the cervical incision into the vagina, and 
left for forty-eight hours. Prontosil, used prophylactically or therapeutically, 
will improve the prognosis in all such cases. 
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Professor Munro Kerr said that his experience of the lower-segment 
operation extended over more than twenty years. Every year he had been 
increasingly impressed with its superiority over the classical operation, except in 
special circumstances. It was the operation of choice; this was the consensus of 
opinion in the obstetric world to-day. Furthermore, if the transverse incision was 
employed it made little difference whether the patient was, or was not, in 
labour. 

The lower-segment operation, being a little more difficult than the classical, 
might not be so suitable for a family practitioner called upon to perform an emergency 
Cesarean section. That, however, was no argument against the slightly more 
complicated lower-segment operation. 

In so-called “ clean” non-infective cases the primary results to the mother were 
very much the same with both operations. His records and the records of the 
Glasgow Royal Maternity Hospital indicated a slightly lower pyrexia rate with the 
lower-segment operation. In possibly or probably infective cases, there was no doubt 
that the lower-segment operation was attended with a lower maternal mortality and 
morbidity. Furthermore, rupture of the scar in a subsequent pregnancy or labour 
was a much rarer occurrence after the lower-segment operation than after the 
classical operation. Indeed if the lower-segment incision was made transversely 
the risks of rupture of the scar were extremely remote. 

The question to-day was not as to what were the indications for the lower- 
segment operation but as to what were the limitations of this particular technique. 
Some operators would reply that it had no limitations. He, however, was not 
prepared to express so dogmatic an opinion. For example, he was not convinced 
from his own experience that the lower-segment operation was the better choice in 
cases of placenta praevia; he had on some occasions seen severe hemorrhage when 
the lower-segment operation had been performed in such a case. Of course, the 
hzmorrhage could be controlled by packing the uterus after delivery of the child—a 
procedure followed by several American obstetric surgeons as a routine. 

He would stress the point that in this condition (placenta previa) the placental 
site was seldom encountered if the classical operation was employed. For the 
immediate healing and ultimate soundness of the uterine scar, it made a great 
difference whether or not the placenta was encountered in the incision. The great 
advantage of the classical operation in placenta previa was that the placenta was 
not disturbed until the child had been easily and safely delivered; it could then be 
quietly removed. If, on the other hand, the lower-segment operation was employed 
there might be, as stated, very severe bleeding, necessitating a rather hurried 
extraction of the child which, being often premature, was easily injured. 

This raised another point, namely, the relative foetal mortality in the two 
operations. On occasions (especially if a longitudinal incision was employed) 
extraction of the child might be a little difficult through a lower-segment incision. 
Consequently published figures appeared to indicate that the foetal mortality and 
birth injuries were slightly greater with the lower segment than with the classical 
incision. 

Again, in cases in which the child had to be extracted as quickly and easily as 
possible, and with least disturbance to the mother, there was still a place for the 
classical operation. In cases of eclampsia, grave pre-eclampsia, cardiac disease, 
or in which the patient had to be sterilized, he still employed the classical 
operation. 

In conclusion he would emphasize the point that, while there was, and would 
always remain, a place for the old classical incision, it had to be accepted that the 
lower-segment operation was the ideal procedure in most cases. It was a much 
tidier operation and, viewed from a general surgical standpoint, a much more finished 
operation than the classical one. 
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Mr. C. McIntosh Marshall said that he practised the lower-segment operation 
in almost all cases in which abdominal delivery was indicated. He had now per- 
formed this type of section on 170 occasions in the Liverpool Maternity Hospital. 
Included among these were 23 cases of placenta previa. There had been no 
maternal mortality. From this series he had selected a group of 61 patients who 
were either highly suspect or actually infected at the time of operation. It was in 
this class of case that the lower-segment operation would prove its greatest worth. 
Some particulars which had an important bearing on the prognosis in these cases 
were offered in the following table :— 


61 PATIENTS OF WHOM 52 WERE IN LABOUR MORE THAN TWELVE HOUwRs. 
Hours of Labour 
12 to 24 be me os a a 17 
24 to 48 i roe _ ae: Er 26 
Over 48 (50, 52, 52, 58, 81, 56, 93, 112, 131) ... oati 9 
52 


Average Number of Vaginal Examinations. 
2-8 (highest number 7) 
Fever. 
At the time of operation 12 patients had temperatures which ranged 
between 99-6 and 103° F. 
Previous Interference. 
(Excluding vaginal examinations.) 
Tube, bougie or balloon induction ... 
Tube and rupture of membranes 
Induction by rupture of membranes 
Attempts to deliver with forceps 
Vaginal plugging in placenta previa 
Attempts to replace prolapsed cord 
Attempts to replace prolapsed limb 
Attempts to convert brow into vertex 
Attempted internal version 


— 


ee 


Naturally the morbidity rate was high. Only four patients, however, developed 
puerperal complications which were really serious. These were severe thrombo- 
phlebitis of the right leg with repeated pulmonary emboli; extensive suppuration in 
the lower half of the abdominal wound with secondary pelvic peritonitis ; widespread 
infection of the superficial layers of the abdominal wound, and, in one instance, 
retrovesical abscess. 

In the light of Goerttler’s work on the architecture of the uterine wall, the 
transverse and the slightly curved incisions seemed to be the only ones which were 
anatomically correct. If the vertical incision was used there was a temptation to 
prolong it into the body of the uterus when certain difficulties were encountered. 
Immediately this was done some of the safety of the operation was sacrificed. 
Satisfactory peritonization of the corporeal part of the wound was impossible. 
Merikallio (1932) reported two deaths from peritonitis which autopsy showed was 
due to leakage through this part of the incision. 

References.—GOERTTLER (1930), Morphol. Jahrb., 65, 124; MERIKALLIO, P. (1932), Duodecim, 48, 763. 


Mr. Chassar Moir said that the question of rupture of the uterus had been 
raised. He believed that this accident was more likely to occur after the classical 
operation, because the suture line was pulled on every ten or fifteen minutes during 
the puerperium. If catgut had been used as suture material, the knots were very 
apt to slip loose, with consequent gaping, or at least imperfect healing, of the uterine 
wound. On the other hand, the lower uterine segment was relatively inactive 
during the puerperium, and the sutures were not subjected to strain. 

He was showing a specimen of a uterus which had ruptured at the thirty-sixth 
week of pregnancy. This was from a patient who had previously had three 
Cesarean sections, the first a classical, the second a lower segment, and the third a 
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classical operation. It was therefore of considerable interest to find which of the 
scars had ruptured. The upper-segment scar was the one which had given way. 
It was, however, only right to say that the last classical operation had been followed 
by an irregular fever, and it was probable, therefore, that sepsis had hindered the 
healing of the wound. It was also necessary to add that the vertical scar in the 
lower segment was rather thin, and might possibly have ruptured had it been 
subjected to much stress. Although the specimen proved nothing, it served as a 
useful illustration of certain matters which had been discussed, and on the whole it 
gave some support to the arguments which had been brought forward in favour of 
the lower-uterine-segment operation. 


Professor James Young said there could be no doubt that lower-segment 
Cesarean section had an important place in obstetrics, and the discussion to-night 
had still further confirmed its value. At the same time it must be remembered 
that a large—probably a major—proportion of the Cesarean operations was carried 
out by those who had relatively poor training in obstetrical surgery and yet who 
were called upon to carry out this procedure. If, as some had suggested, it was 
laid down that the lower-segment operation was the operation of choice in all cases 
they would be faced, in the hands of inexperienced workers, with a considerable risk 
of addition to the already high Cesarean section death-rate. 


Dame Louise McIlroy agreed with Mr. Bright Banister that in cases of 
placenta previa the classical operation was to be preferred, as it involved less 
manipulation of the placenta, and thus prevented to some extent the extraction of a 
moribund infant. Spinal anesthesia had the advantage over inhalation methods in 
that it caused satisfactory uterine contractions during the course of the operation. 
Pituitrin was best given just before the uterus was incised. A gauze swab soaked 
in glycerine and inserted into the uterine cavity during the process of suturing was 
of use if hemorrhage were troublesome. It was easily extracted by long forceps 
before tying the sutures. 


The following cases were shown :— 


Intra- and Extra-uterine Pregnancy. Excision of Extra-uterine 
Pregnancy in the Fourth Month, together with the Rudimentary Horn 
of the Uterus, followed by Full-term Delivery of the Intra-uterine 
Pregnancy.—J. BRIGHT BANISTER, F.R.C.S.Ed. 

The patient was a primigravida four months pregnant, who complained of no 
abnormal symptoms but attended her doctor in order to book him for the confine- 
ment. He discovered a swelling attached to the left of the uterus. The patient 
was examined under an anesthetic and a provisional diagnosis of an ovarian cyst 
complicating pregnancy was made. 

The abdomen was opened and the following is a résumé of the operation 
note: “The uterus contained a normal four months’ pregnancy. Right ovary and 
tube normal. On the left side between the uterus and ovary was an ovoid tumour 
the size of a twelve weeks’ pregnancy, soft and cystic, and of the same colour as the 
uterus, with large surface veins upon it. A solid cord connected it to the uterus 
and the left tube ran to it and then on to the uterus.’’ A diagnosis of pregnancy 
in an accessory horn was made, and the horn together with the twelve weeks’ foetus 
which it contained was excised. The uterine pregnancy was undisturbed and the 
patient was subsequently delivered of a live infant at term. 


Combined Intra-uterine and Extra-uterine Pregnancy.—A. C. BELL, 
F.R.C.S. 

A patient aged 35 whose last period was on July 16, 1936, was seen for the first 
time on September 18, complaining of severe left-sided lower abdominal pain and 
nausea present for three days. 
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On examination there appeared to be an early pregnancy in a retroverted uterus 
and a tender swelling was felt in the region of the left appendages. A provisional 
diagnosis of torsion and an ovarian cyst in the early months of pregnancy was made, 
and the abdomen was opened. 

The uterus was found to be enlarged to the size of an eight weeks’ pregnancy and 
retroverted. There was a small left ovarian cyst which had not undergone torsion 
and on the left side there was also a hematosalpinx. Subsequently sections of the 
hzematosalpinx showed the presence of chorionic villi. 

The intra-uterine pregnancy was not disturbed, and the foetus has developed 
normally, the patient having felt foetal movements and the uterus being enlarged to 
the size of a seven months’ gestation. 


The PRESIDENT said that at a meeting of the Section in April 1932,1 Mr. A. Gemmell and 
the late Professor Leith Murray had read a paper on 213 cases of combined extra- and 
intra-uterine pregnancy collected from the literature. Only 32 patients were described as 
having carried the intra-uterine pregnancy to full time. At the same meeting Gemmell and 
Murray recorded two more cases, and he (the President) one more case in which there had 
been a living child at term. 


Intramural Abscess of Uterus following Criminal Abortion.—A. C. 
BELL, F.R.C.S. 

On September 22, 1936, the patient had a criminal abortion performed at the 
eighth week of pregnancy. 

She was seen by me three days later, when the clinical picture was one of pelvic 
peritonitis. She was kept in a sitting position in bed, and during the course of the 
next twelve hours the symptoms and signs entirely subsided. She was kept under 
observation in bed for a further ten days during which no abnormal symptoms or 
signs developed. 

On November 15 she had a further attack of acute abdominal pain associated 
with a temperature of 101, a pulse of 120, and rigidity of the lower abdomen extend- 
ing higher up on the right side. The abdomen was opened; in the peritoneal 
cavity there was found free pus, which, after the separation of adhesions between 
the fundus of the uterus and the parietal peritoneum, was seen to be exuding from 
an abscess situated in the fundus of the uterus. 

The original perforation of the uterus on September 22 had apparently become 
sealed off by the adhesion of the fundus of the uterus to the parietal peritoneum. 
Subsequently an intramural abscess of the uterus had developed, and, on 
November 15, had burst into the peritoneal cavity. 

The patient who was aged 42, was treated by a subtotal hysterectomy and 
bilateral salpingo-dophorectomy and the abdomen was drained. She made an un- 
interrupted recovery. 


Adenomyoma Malignum.—W. R. WINTERTON, F.R.C.S. 

The specimen is a much-enlarged uterus removed by Mr. L. C. Rivett by subtotal 
hysterectomy. 

The patient, aged 41, was unmarried. Her periods had been regular (4/28) 
and painless, until two years ago when she had two months’ amenorrhea. This 
was followed by a flooding lasting three hours. The flooding was repeated every 
three-five weeks, never lasting more than three hours and with no loss between. 
Six months after the onset of the floodings a malodorous watery discharge began ; 
this continued up to the time of operation. It was never blood-stained. A diagnosis 
of submucous fibroid was made. 

The specimen is the body of a uterus measuring 8 in. by 6 in. and weighing 
321lb. The muscle wall is thickened to an average of an inch and a half. The 

1 Proceedings, 1932, 25, 1385 (Sect. Obst., 63). 





564 Proceedings of the Royal Society of Medicine 36 


cavity is completely filled with lobulated growth of the consistency and appearance 
of the brain. 

Microscopically, the growth filling the cavity is an adenoma malignum, and the 
wall shows invasion by the growth to a small extent. In the deeper parts of the 
muscle are areas of endometrial invasion in which the epithelium consists of a 
single layer of cells surrounded by a well-marked cytogenous mantle. These 
appearances suggest a carcinomatous change in a previously existing adenomyoma. 


Fetus Amorphus (Anideus).—W. R. WINTERTON, F.R.C.S. 

The mother, aged 28, had had a normal confinement in 1932. This time 
pregnancy and labour were normal at the thirty-seventh week and a female child 
weighing 5lb. 40z. was born. The amorphous foetus followed, attached to the 
common placenta. There were two amniotic cavities, one chorion, and a small 
amount of liquor amnii. There was no umbilical cord, the single artery and vein— 
which were about two inches long—running in the membranes. 


Foetus amorphus. 
S = Stalk, h = hair, v = umbilical vessels. 


The specimen is egg-shaped and the size of a fist, with a cherry-like projection 
at the large end, and a small stalk about half an inch long beside it. The stalk is 
said to represent the head (Hirst and Piersol). The vessels enter the groove at the 
base of the projection. There are some hairs present. 

Microscopical examination of a section shows normal skin, with great hypertrophy 
of the subcutaneous tissues. The vertebral column is fairly well formed, with a 
plate of bone at one end which might represent the base of the skull. Other 
irregular pieces of bone are present in the position where one would expect to find 
the limbs. No heart, alimentary canal, or other organs could be found, except what 
- might be a piece of lung. Striped muscle surrounds the neighbourhood of the 
vertebral column. 

Microscopical examination of a section of the cherry-like protuberance shows 
myxomatous tissue in which are two large thin-walled blood-vessels. The surface 
covering is flattened epithelium only. 

Reference.—B. C. Hirst and G, A. PIERSOL, ‘‘ Human Monstrosities,’’ 1892. 
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Section of Orthopxdics 


President—B. WHITCHURCH HOWELL, F.R.C.S. 


[January 5, 1937] 


An Operation for the Correction of Madelung’s Deformity and 
Similar Conditions 


By H. Jackson Burrows, M.D., F.R.C.S. 


BROCKMAN, in 1932, described an operative procedure which he had used for 
correction of a case of talipes varus resulting from defective growth at the lower 
end of the tibia. Two months ago I showed before this Section a similar case 
treated by his method. I have adopted the same principle in three cases of 
deformity resulting from defective growth at the lower end of the radius. 

The steps in the procedure are as follows: A portion of the ulna, near its lower 
end and including the epiphyseal disc, is excised. A “linear” osteotomy of the 
radius is performed in a plane parallel with that of the lower articular surface and 
at the level relative to this at which the epiphyseal disc should lie. This ostectomy 
incision,which should not pass quite through the bone, is then prized open in sucha 
manner as to correct the direction of the lower articular surface and is kept so by 
wedging into the gap the fragment excised from the ulna. The wrist is placed in 
such position as will allow the cut surfaces of the ulna to come together, the wound 
is closed and a plaster of Paris case is applied. Fig. 7 (p. 35), from Case II, at this 
stage, illustrates the procedure. 


CASE ABSTRACTS 


Case I.—The patient was a schoolboy, aged 14 years and 3 months at the time 
of operation, who had a deformity of the right wrist. 

History.—*‘ Sprain”’ of right wrist six years previously ; deformity noticed, but 
not progressive till one year before operation, when a further fall caused a hyper- 
extension injury ; thereafter the deformity progressed. 

On examination (see fig. 1).—Radial displacement and tilting of hand. Prominent 
ulna, extending below the level of the corresponding portion of the radius. Range 

.of movement: Extension full; flexion limited by about 50°; adduction negligible, 
abduction being correspondingly increased; pronation full; supination limited by 
about 45°. 

Skiagrams before operation.—Shortening of radius, with expansion and deformity 
of its lower epiphysis, the lower articular surface facing downwards and backwards 
at an angle of about 30° with the horizontal. Irregularity, thinning, and partial 
obliteration of the epiphyseal disc. 


Mar. —ORTH. 1. 
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Operation.—Excision of about tin. of lower part of the ulna, including the 
epiphyseal disc, but leaving the lowest part of the epiphysis in place. Linear 
osteotomy of radius about three-eighths of an inch above the lower articular 
surface in a plane parallel with it; wedge-shaped gap opened out to correct the 
direction of the articular surface. Fragment from ulna wedged into gap in radius. 
Plaster case with hand in adduction (retained five weeks). 


Fic. 1.—Case I, before operation. 


Fic, 2.—Case I, thirty-three months after operation. 


Clinical condition thirty-four months after operation (see fig. 2 at thirty-three 
months).—The tilting of the hand has been corrected, but some displacement is still 
present. The lower end of the ulna is prominent, but its tip lies above the 
corresponding part of the radius. Abduction is the only movement of full range; 
supination is of about two-thirds range, and the other movements about half range. 
The forearm is shortened by 1 in. and its circumference is tin. less than that of 
the left, although the patient is right handed. His grip is excellent. The boy isa 
junior clerk and is not inconvenienced by the limitation of movement. 
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Case II.—-The patient was a warehouseman, aged 17, at the time of operation, 
who complained of pain in the right wrist. 

History.—Seven months previously there was a spontaneous onset of pain in the 
right wrist, worse after work. Attention was thus directed to a “ swelling” at the 
lower end of the ulna. No known injury. 

On examination (see fig. 3).—Lower end of ulna prominent, its styloid process 
and that of the radius being at the same level. Hand displaced radially and tilted 




















Fic. 3.—Case II, before operation. 
Fic. 4.—Case II, twenty-nine weeks after operation. 


into slightly valgus position: range of abduction correspondingly increased at the 
expense of adduction; flexion full, but extension of two-thirds range only. 


Skiagrams before operation show a shortened right radius (and also a slightly 
short left) ; the lower right radial epiphyseal disc has disappeared, the correspond- 
ing structure in the left radius and both ulne being still well defined, though 
fusion of the epiphyses with the shafts appears to be about to take place. The 
lower articular surface of the right radius faces abnormally forwards at an angle of 
about 30° to the horizontal. (Figs. 5 and 6.) 


Operation.— Excision of lower ulnar epiphyseal disc. Linear osteotomy of 
radius about fin. above lower articular surface and parallel with 1t. Wedge-shaped 
gap prised open to correct direction of lower articular surface. Fragment from ulna 
wedged into gap in radius. Plaster case with the carpus dorsiflexed and adducted 
(retained for nine weeks). Skiagrams of the position in plaster are shown in 
fig. 7, p. 35. 

Clinical condition thirty-three weeks after operation (compare fig. 4 at twenty-nine 
weeks). —Good correction ; normal movements (including pronation and supination) ; 
no measurable shortening ; circumference of forearm the same on both sides (right- 
handed patient) ; 10 symptoms. Is doing heavy work as before. 
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Fic. 6. 


Fics. 5 and 6 (Case II), showing the condition before operation. (Note premature fusion of the 
right lower radial epiphysis, with shortening of the bone and tilting of the lower articular surface. 
The left radius also is somewhat short relative to the ulna.) 
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Fic. 7.—Skiagram through plaster in Case II, illustrating the operative procedure. (Note that (a) a 
portion of ulna, including the lower epiphyseal disc, has been excised, (b) a “‘ linear ’’ osteotomy of the 
radius has been opened out to correct the tilt of the iower articular surface, and (c) the fragment of 
ulna has been impacted into the resulting gap to hold it open.) 


Case III.—The patient was a girl, aged 10 years and 4 months at the time of 
operative correction, six months ago. She complained of aching and deformity of 
the left wrist. 

History.—Five years and three months previously a sterile (? tuberculous) 
abscess involving the lower left radial metaphysis had been evacuated through a 
dorsal incision, the cavity being curetted. Nine months later she appeared to have 
made a complete recovery. About eight months before the present operation she 
began to have indefinite aching pain in the left wrist, and this drew the mother’s 
attention, from four to five months later, to the deformity of the wrist. 

On examination (see fig. 8, p. 36).—The left hand was displaced forwards and 
slightly outwards and was in the valgus position. The lower end of the radius was 
unduly prominent dorsally, and the lower end of the ulna dorsally and internally ; 
the ulna was the more prominent and its styloid process extended lower than the 
corresponding part of the radius. Flexion was increased at the expense of extension ; 
abduction was increased at the expense of adduction; the range of pronation and 
supination was full. 

Skiagrams before operation showed a shortened radius with absence of the anterior 
part of the epiphyseal disc, the articular surface facing forwards at an angle of about 
60° with the horizontal. 

Operation.—Excision of lower ulnar epiphyseal disc. Low osteotomy of the 
radius, as in the other cases, with correction of the direction of the articular 
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cartilage. Additionally, posterior displacement of the lower fragment, to correct 
anterior displacement of the hand, and light impaction of the apex of the upper 
fragment into the lower. Excised portion of ulna placed in the anterior wedge- 
shaped gap. Dorsiflexion plaster (retained eight weeks). 




















Fic. 8.—Case III, before operation. (The scar on the dorsum of the affected wrist is the result of the 
old operation for curetting a metaphyseal abscess.) 


Ciinical condition twenty-four weeks after operation (see fig. 9, at eleven weeks).— 
Good correction; normal movements (including pronation and supination); scars 
rather ugly. 














Fic. 9.—Case III, eleven weeks after operation. 
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COMMENTS 


The objects of the operation are twofold: (1) To correct the deformity without 
immediate sacrifice of length, and, if possible, with restoration of a normal range of 
movement, and (2) to prevent the recurrence of deformity by eliminating further 
growth in the lower part of the ulna (and of the radius, if any part of its disc is 
still functioning). 

Clinically, the correction in each case appears to be good-——though not perfect— 
and the patients are very much pleased with the outcome. They are not concerned 
with the radiological appearances, which show a much less perfect restitution than 
the clinical results suggest. Excessive caution, lest non-union should result from 
too liberal removal of ulna, has resulted in a rather deficient resection in Cases I 
and III; this bone looks long in the skiagram of Case II also, but matches that on 
the other side. When the forward or backward tilt of the lower radial articular 
surface is pronounced—e.g. 60°—correction in the way described tends to leave the 
hand displaced somewhat forwards or backwards respectively. Profiting from 
such an event in Case I, I modified the operation slightly in Case III. The 
osteotomy incision was carried completely through the radius, the lower fragment 
was then displaced backwards, as well as rotated on a horizontal axis, and lightly 
impacted on to the apex of the upper fragment; the wedge-shaped gap was plugged 
open, as in the other cases, by the fragment taken from the ulna. The persistent 
slight radial displacement is unimportant; I see no simple way of remedying it, 
since it depends on a new radio-carpal relationship which has gradually become 
established during growth. The functional result has been satisfactory in every 
case, though it should be noted that the range of movement in Case I is moderate 
only. 

The radiological appearances in Cases I and II leave no doubt that growth at 
the lower radial and ulnar epiphyses has been successfully arrested on the affected 
side and that recurrence is therefore impossible. In Case III the appearances are 
less certain, and it will be necessary to watch the patient over some period of time. 

The stage at which the condition calls for operation is debatable. If the appear- 
ance of the lower radial disc, or of its remains, is such that little useful growth can be 
expected from it, then the operation should be proceeded with. There must 
however, be cases in which a part of the dise appears of normal thickness and 
there is not as yet much deviation of the articular surface ; in such circumstances 
it might be justifiable to destroy the lower ulnar epiphysis as a first stage, and later, 
when some part of the lower extremity of the radius had reached an appropriate 
level relative to the ulna, to perform the low osteotomy of the radius, using a 
fragment of bone from some other convenient site to wedge the osteotomy wound 
open. 

It is of interest to consider whether the condition in all or any of these three 
cases is that of Madelung’s deformity; if they conform anatomically with the 
description given in Madelung’s cases, then they are properly so described, 
irrespective of causation, since the terminology is one of deformity and not of 
disease. If wtiological correspondence is to be implied, the term ‘ Madelung’s 
syndrome” or “ Madelung’s disease ’’ should be used. Madelung's paper was written 
before the era of radiology, but it is clear that the outstanding characteristics of the 
deformity, as he described it, are the prominent extremity of the ulna and the 
forward tilt of the lower articular surface of the radius; the direction of lateral tilt 
seems to have varied. Madelung ascribed the condition to a disturbance of growth, 
involving the lower end of the radius, and compared it with adolescent deformities 
such as genu valgum. Of his 12 cases, in two the deformity was bilateral. 
There were 8 female patients. No history of acute trauma or sign of previous 
inflammation was found. From a consideration of these facts I conelude that 
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Cases II and III exhibit Madelung’s deformity ; whereas only Case I1—which 
happens to be the least severe of the three—conforms to Madelung’s syndrome. 
Case I differs, in that the tilt was backwards—so-called “reversed Madelung’s 
deformity”. The terminology has all the faults of eponymous nomenciature, but a 
better has yet to be devised. 

Iam indebted to Mr. R. C. Elmslie for kindly allowing me to operate upon and 
show the second and third cases. 


REFERENCES. 
Brockman, E. P. (1932), Proc. Roy. Soc. Med., 25, 1093 (Sect. Orthop., 79). 
Burrows, H. J. (1937), Proc. Roy. Soc. Med., 30, 207 (Sect. Orthop., 7). 
MaDe unG (1897), Arch. f. klin. Chir., 23, 395. 
The following were also shown :— 
(1) Case for Diagnosis. (2) Protrusio Acetabuli—ALan H. Topp, M.S. 
Slipped Femoral Epiphysis.—H. J. Seppon, F.R.C.S. 


(1) Skiagrams of Three Cases of Protrusio Acetabuli. (2) Case for 
Diagnosis.—E. P. BROCKMAN, M.Ch. 
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CASES SHOWN AT THE HOSPITAL FOR EPILEPSY AND PARALYSIS, 
MAIDA VALE, W.9, DECEMBER 17, 1936 (continued). 


Tabes Dorsalis with Bilateral Trigeminal Neuralgia.— WiLrrep Harris, 
M.D. 

A. P., male, aged 56. ' 

Complaints.—Five weeks ago pain began in the right side of the face. Twelve 
weeks ago pain had begun in the left side of the face and lasted for two months. 
Five years ago unsteadiness in walking began. 

History.—The pain which began on the left side of the face was paroxysmal and 
of an intensely severe stabbing character, beginning in front of the ear and shooting 
to the lower jaw, ending at the mental foramen. It began suddenly, and gradually 
ceased over two months. The pain on the right side of the face is similar but 
more severe. He is constantly having paroxysms of pain. His walking has been 
increasingly unsteady, and his legs have been getting weak during the last five years. 
Eyesight and hearing have deteriorated. He has never had any shooting pains in 
the trunk or limbs. 

Examination (31.10.36).—He appears to be in great pain. The right conjunctiva 
is injected, and his face is distorted with pain. 

Cranial nerves : Visual acuity, R. ¢%. lL. s%. Dises: Both rather pale, right 
paler than left. Pupils : Contracted, equal, irregular, reacting very sluggishly to 
light and to accommodation. Slight bilateral ptosis. Irregular nystagmoid jerks 
are present, especially on looking to the left. Corneal reflexes brisk. Sensation to 
light touch, pain, and pressure normal over face. Jaw opens in midline. Partial 
bilateral nerve deafness. Cranial nerves normal otherwise. Motor: Ataxic movements 
of trunk and limbs, especially on closing the eyes. Resistance to passive stretching 
decreased. Marked inco-ordination of legs. Power fairly good throughout. Reflexes: 
All tendon-jerks absent. Superficial abdominal responses present and equal. The 
plantar responses are flexor. Gait: He walks on a wide base, plants his feet firmly, 
and is very ataxic. Sensation: To light touch, vibration, and joint movement 
there is marked impairment in the legs and, to a less degree, in the arms. Relative 
hypalgesia over abdomen, and diminution of deep pain in limbs. 

28.10.36 : Cerebrospinal fluid pressures normal. Fluid clear and colourless. 
Total protein 74 mgm. %. Lange 4554322210. Wassermann reaction negative 
in C.S.F. and blood. 

6.11.36: Injection of 0°8 e.c. alcohol into right Gasserian ganglion ; complete 
anesthesia over the distribution of the second and third divisions, and partial 
anesthesia of the first division of the right fifth nerve, and complete relief of pain. 
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10.12.36: Sensation has returned on the right side of the face, but this is less 
acute than on the left side. No return of pain. With antisyphilitic treatment and 
re-education, the patient’s general condition and gait have improved. 

The interest of this case lies in the association of bilateral trigeminal neuralgia, 
or tic, with tabes. This is only the second case I have seen with that association. 
It is a commonplace to find tic with disseminated sclerosis. Injection of the 
ganglion with alcohol stopped it instantly. 


Discussion.—Dr. FEILING asked whether it was not the fact that in trigeminal neuralgia 
associated with disseminated sclerosis, injection of alcohol usually stopped the pain. 


Dr. WILFRED HARRIS (in reply) said that alcohol injection of the trigeminal branches of 
the Gasserian ganglion relieved the neuralgia in disseminated sclerosis just as it relieved 
ordinary trigeminal tic, but the foci of sclerosis in the pons and medulla rendered the 
descending spinal roots of the fifth nerve more irritable, and hence there was a special 
liability to trigeminal neuralgia on one or both sides in this disease. 


Secondary Syringomyelia. ? Vertebral Aneurysm.—S. NEVIN, M.D. 


M. R. B., female, aged 43. 

14.2.36: Admitted to the Hospital for Epilepsy and Paralysis. 

Seven years ago patient suddenly began to complain of difficulty in swallowing, 
deafness in the left ear, numbness of the left side of the face and head, inability to 
taste properly on the left half of the tongue, and also of giddiness. She also noticed 
that she could no longer sing high notes. The symptoms improved somewhat, but 
did not get quite better. The condition remained unchanged until fourteen months 
ago when attacks of giddiness became very severe and were associated with vomiting, 
at times with dyspnoea, and lately with palpitation. These attacks were especially 
brought on by quick walking or exertion. For the past six months she has 
complained of loss of use of right arm, periodic twitching of left eye, pins and 
needles in left hand, and tingling in various parts of both arms and legs. 

On examination.—Cranial nerves: 3, 4, 6, slight nystagmus to left. 5, left 
corneal reflex diminished, sensation diminished on left side of face and head. 
8, partial nerve deafness on left side. Cold caloric labyrinthine test gave normal 
response on right, but a delayed and sluggish one on left. 9, 10, palate deviates to 
right on movement. 

Motor system: Slight weakness of right arm and leg. Reflexes: The deep 
reflexes are brisk on the right side except for the biceps jerk which is absent. Right 
abdominals absent and plantar reflexes indefinite. Sensation: Impairment of all 
forms of superficial sensation over left side of face and head, upper part of trunk, 
both arms, and right side of trunk. Also diminution of postural sensibility in right 
hand and right foot, and diminution of vibration on right wrist and ankle. 

Skiagram of skull normal. Cerebrospinal fluid normal except that it contained 
a few red blood-cells which may, however, have been traumatic. 

This is not an ordinary case of syringo-bulbia, because of the presence of nerve 
deafness and absence of definite nystagmus, and the loss of deep sensibility being 
on the opposite side. The diagnosis was suggested to me by the presence of numerous 
red cells seen at lumbar puncture. 


Spina Bifida Occulta with Nervous Symptoms: Relieved by Operation. 
—A. FEILING, M.D., and A. DICKSON WRIGHT, F.R.C.S. 

M.S., male, aged 4 years 3 months. A year ago his mother complained that he 
could not sit up unaided, could not stand, or walk. 

Past history.—Normal, full-term baby; double clubfoot noticed at birth. 
Infancy uneventful. Teething normal ; began to speak at the age of 12 months, and 
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to try to sit up at 15 months. Cheerful and apparently intelligent. Pneumonia 
when 1 year 3 months. 

History.—Aged 3 months: Taken to the Royal National Orthopedic Hospital 
and found to have bilateral clubfoot and congenital scoliosis. No evidence of 
paralysis. Feet manipulated, spinal frame supplied. Under observation since. 

Aged 2 years 6 months: The right knee-jerk was brisker than the left, 
otherwise no defect in central nervous system. Aged 3 years 6 months: Could not 
sit up unaided ; could move both legs but could not stand. 

Condition on examination.—4.2.36: A bright, cheerful, intelligent child, normal 
mentally. Cranial nerves normal. Motor: Arms normal. Abdominals: Muscles 
very weak with divarication of the recti. Erector spine in lumbar region poor; 
scoliosis to the left. A small post-anal dimple was present. 

Legs: Muscular wasting, symmetrical, most marked below the middle of the thigh. 
Bilateral talipes-equino-varus. Left ankle-jerk absent. Plantars bilaterally flexor. 

Sensation normal to touch and pain. Cerebrospinal fluid normal. Wassermann 
reaction negative. 

Skiagram of spine: Defect of 3rd, 4th, and 5th lumbar vertebre 
of laminz and spines. 

30.3.36 : Operation (Mr. Dickson Wright): Incision over spines from D12 to 
sacrum. Deficiency of laminew seen. Large pad of fat and connective tissue 
removed, exposing normal dura mater. Wound then closed. 

Post-operative progress.—- Uneventful. Can now walk unaided. Scoliosis 


with absence 





unchanged. 

Dr. ANTHONY FEILING: I am sorry Mr. Dickson Wright is not here, as he would have 
given more details of the operation. 

This boy had never walked, and though I had him under observation for some time 
before the operation, we could not get him to walk. There is no doubt he has improved 
very much as a result of the operation. In this, as in most cases of this type of neural 
defect, the difficulty appears to be due to nerve roots being tied up in some way with a pad 
or prolongation of fatty and connective tissue, which is attached on one side to the skin, and 
on the other to the nerve roots or the theca. Here nothing was done beyond removal of 
his large pad of fatty and connective tissue; the dura mater was not opened. 


Hydrocephalus with Syringomyelia.—REDVERS IRONSIDE, M.B. 

A. H., an intelligent male, aged 27, states that his head has always been large, 
Six years ago, he felt sudden numbness in the left face, arm, and leg which, he 
states, recovered in two weeks. Since then he has had increasing weakness of the 
left upper limb, and progressive difficulty in abducting the upper limbs and raising 
them above the shoulder level. He complains of giddiness on change of posture, 
and bouts of headache and sickness. 

On examination.—Moderate cranial enlargement. Optic discs and fields of 
vision normal. Pupils and cranial nerves normal, except for extensive sensory 
impairment to painful and thermal stimuli over the left half of the face and head, 
and similar impairment over the distribution of the spinal root of the right fifth 
nerve. 

Left corneal reflex absent; right corneal reflex diminished. Weakness and 
wasting of supra- and infra- spinatus, trapezius, and serratus magnus on the two 
sides (left>right) and of left quadriceps extensor. Fibrillation seen in spinati and 
quadriceps. 

To cotton-wool touches, no sensory loss. Sensibility to pin-prick much impaired 
over C2 to C6 segments on the right, and C2 to C4 segments on the left side of the 
body. The loss of sensibility to hot and cold extends from Cl to C8 on the right, 
and Cl to C6 on the left side of the body. Joint sense impaired in fingers of left 
hand. Vibration normal. 
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Tendon reflexes all elicited, left ankle clonus. Plantar responses both extensor. 

Cerebrospinal fluid shows initial pressure 205. Right jugular compression 300 +. 
No cells found. Total protein 0°01%. Lange curve negative. Wassermann reaction 
negative in cerebrospinal fluid and blood. 

Cranial circumference 24} in. Cranial skiagrams show thickening of cranial 
vault. Ventriculograms (Mr. Wylie McKissock, 2.12.36) show marked symmetrical 
ventricular dilatation, with dilated iter. 

This case might be better termed syringo-encephalomyelia. The differential 
diagnosis rests between syringomyelia, myelodysplasia and the cervical type of spina 
bifida occulta. There is nothing in the skiagrams to suggest the last-named, and 
myelodysplasia can be excluded on the absence of family history and the progressive 
nature of the case. The hydrocephalus is of the communicating type, and notable 
thickening of the skull is seen in skiagrams. 

I associate the defective absorption of cerebrospinal fluid and the cranial 
thickening with pachymeningitis, as described by Schlesinger in his famous 
monograph. The ventriculograms, for which I am indebted to Mr. Wylie McKissock, 
show a diffuse symmetrical dilatation of all the ventricles and the iter. 

It is interesting that the patient has no optic atrophy, and that his intelligence 
is normal. 


Discussion.—Dr. WILFRED HARRIS asked whether the patient had ever had any form 
of convulsion, petit mal or epileptic fits. 

Dr. R. M. STEWART said one might legitimately conclude that the cavitation was 
exercising its effects chiefly on the anterior portion of the grey matter, and perhaps on 
the direct pyramidal tracts. The upper limbs seemed to be particularly involved. He had 
studied the cord in hydrocephalus, and it was not uncommon to find hydromyelia, but he 
had not encountered a condition of this character. 

Dr. IRONSIDE (in reply) said that there was no history of major or minor convulsions, 
either sensory or motor, or of Jacksonian fits. 


Acute Syphilitic Meningitis with Papilledema.—REpvErRs IRONSIDE, 
M.B. ; 

A. §., aged 48. Admitted with two weeks’ history of headache, vomiting, and 
mistiness of vision. Three months ago was giddy, and walked unsteadily, but the 
giddiness has passed off. History of primary infection not ascertained. 

On admission.—Showed bilateral papilloeedema, with hemorrhages: Right 
5 diopters; left 4 diopters. R.V. i; L.V. is. Fields normal. Pupils react 
sluggishly to light; briskly on accommodation. Right ocular fissure wider than 
left. 

Cerebrospinal fluid : 62 cells (lymphocytes) per c.mm. Protein: 60 mgm./100 c.c. 
Pressure: 120 mm. H2O. Lange curve 5555432100. Wassermann reaction positive 
in cerebrospinal fluid and blood. Has been treated for three weeks with potassium 
iodide and mercurial inunctions ; later, novarsenobillon. 

Papilledema now less than 3 diopters in both eyes. Still haemorrhages. 
R.V. is: L.V. is. 

This condition is of interest as simulating an intracranial neoplasm. The optic 
nerve abnormality is papilledema, not a papillitis. There are no changes in the 
visual fields and no central scotoma. When the patient was first seen the swelling 
of the optic discs amounted to 5 diopters in both fundi. After five weeks’ treatment 
the discs are flat, but there are still haemorrhages. 

The history is of an acute onset, and the condition is probably due to a 
meningitis, which has caused a blockage in the subarachnoid space. 


Dr. NEVIN said the difficulty in this case was that the pressure of the cerebrospinal 
fluid was 120 mm., whereas in syphilitic hydrocephalus there was a high pressure. 
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Cysticercosis.—-B. GOTTLIEB, M.B. 


I. K., aged 16, nurserymaid. Admitted to the Maida Vale Hospital 7.12.36 under 
Dr. Golla. , 

History.—Whilst living in India seven years ago had attacks of migraine 
consisting of headache, vomiting, and fortification figures. These have become more 
frequent and recently have occurred almost daily. 

Also seven years ago Jacksonian attacks began, starting in the right foot. There 
have been frequent attacks, of varying nature since then, e.g.: (1) Jacksonian fits 
beginning in the left foot and left thumb. (2) Deviation of head and eyes to 
right associated with aphasia and Jacksonian epilepsy beginning in right foot. 
(3) Numbness of right half of tongue, causing lisping. (4) Loss of memory. 
Consciousness has been lost in three attacks only, all of which occurred during 
the past six months. 

Past history.—Lived in India from the age of 8 to that of 10 years, her father 
then being in the Indian Army. At the age of 8 had sandfly fever in India, and 
malaria in Basra (Persian Gulf). At the age of 9, laryngitis in India. No history 
of tapeworm or gastro-intestinal disturbances of any description. 

Family history.—Nothing relevant; no history of tapeworm affection in the 
family. 

On examination.—A normally developed girl. General examination reveals 
nothing abnormal. B.P. 110/52. No nodules are palpable. 

General nervous system: She is mentally alert and intelligent. Fundi show 
papilleedema of about 2 diopters in each eye. Fields are normal. Visual acuity, 
R. £; L. §. Other cranial nerves normal. Motor and sensory systems normal. 
Reflexes, superficial and deep, all present and equal on both sides. Plantars flexor. 

Urine normal; blood Wassermann reaction negative. 

Cerebrospinal fluid: Initial pressure 300+; protein 10 mgm./100 c.c.; two 
cells per c.mm. (lymphocytes) ; Lange curve normal. 

Skiagram of skull and limbs: Numerous small calcified cysts seen, circular in 
brain, elliptical in muscles. Blood-count normal (no eosinophilia). 


Discussion.—Dr. P. C. CLOAKE said he had seen a few cases of this kind, but none in 
which he could detect calcification in the cysticerci in the brain. He found that calcification 
did not occur in the intra-cerebral cysts, therefore the small opaque areas seen by X-rays in 
this case might be on the surface of the skull or meninges. The ordinary treatment for 
epilepsy seemed to be beneficial in these cases. He presumed that had been given in the 
present case but had not been successful. 


Dr. J. C. ELKINGTON remarked that unless something was done the patient might 
become blind, and the question arose as to what it should be. The suggested pathology 
of the intracranial pressure was that internal hydrocephalus occurred from low-grade 
meningitis associated with the cyst formation, or that it was due to increased volume of 
the brain from swelling of the cysts as they underwent degeneration. But with the 
papillcedema so severe he thought a ventriculogram should be taken, and if there was obvious 
internal hydrocephalus, a subtentorial decompression should relieve the raised pressure. 


Dr. MACDONALD CRITCHLEY said that this was a very peculiar case of cerebral cysti- 
cercosis, with many unusual features. It was the first case of this disorder that he had seen 
in a female patient, and he believed that in the literature of cases from India instances were 
extremely uncommon amongst women. This did not, of course, necessarily apply to the 
Eastern European cases. 

Another unusual feature was the story of migrainous attacks, and yet another was the 
short incubation period. If the patient really had cerebral cysticercosis, she must have 
become infected when between 8 and 10 years of age; the symptoms however date from 
the 9th year, which was a very short time for infection with a presumed tapeworm. 

The case was also interesting because of the paucity of calcified cysts in the muscles, 
and the large number of shadows of such in the brain. It was not correct to say that the 
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cyst never calcified in the brain, as he had seen one such case, and there were one or two 
others in the Millbank series. 

There was sufficient uncertainty in this case, he thought, to warrant ventriculography 
and, perhaps, palliative decompression. 


The Electro-encephalogram in the Diagnosis of Cerebral Pathology.— 
W. GREY WALTER, M.A., and W. G. WYLLIE, M.D. 


V. R., female, aged 8 years. Admitted 26.10.36, suffering from fits. 

Family history.—Illegitimate ; living in orphanage. 

Past history.—Normal birth at full term, weighing 7 lb. Has had acute fever 
(? encephalitis) at age of 4 months when operation on brain was contemplated. 
Bilateral otitis media two years ago. 

History.— Four months’ history of attacks in which she momentarily lost herself. 
Fell down on three occasions. One week ago had attack in which she fell down to 
the ground erying ‘I’m dying, I can’t see”. Lasted about ten minutes. She 
complained of headache subsequently. Five days ago at night had an attack of 
twitching which commenced in right arm and then involved the rest of the body. 
Lasted fifteen minutes. No aura; was unconscious fifteen minutes. Has had 
headaches for years. 


R 


V.R. Combined tracing of ventriculograms. 


Ezxamination.—Is a bright intelligent child. Eyes frequently move upwards and 
to the right. Almost complete right homonymous hemianopia. Fundi normal. 
Rest of cranial nerves normal. Motor and sensory systems normal. 

Wassermann reaction negative. Skiagram of skull negative. 

Electro-encephalogram (Mr. Grey Walter): Pathognomonic delta waves in left 
occipital lobe. 

Ventriculogram (Mr. McKissock) 25.11.36: Multilocular and enlarged posterior 
horn left ventricle. (See tracing above.) 
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Operation (Mr. McKissock) 3.12.36.—Left parieto-occipital osteoplastic flap to 
expose part of the parietal and occipital lobes and the junction between them. On 
opening the dura the convolutions presented a definite appearance of atrophy 
although not to a very advanced degree. The sulci were widened and there was 
excess of cerebrospinal fluid beneath the arachnoid. The cortex felt harder than 
normal. The superior loculus of the posterior horn was tapped with a needle and found 
to lie at a depth of 3°5 cm. from the surface. A circle of cortex about 2 cm. in 
diameter was removed for a depth of about 1°5 em. for pathological study. 

The real interest of this case depends on the investigations which have been 
made by Mr.’Grey Walter with the electro-encephalogram. His conclusions were 
largely confirmed at operation. The other interesting point was the composite 
picture from the encephalograph made by Mr. McKissock, showing the ventricular 
defects and the state of the cortex. 

The reason for operation was the possibility that there might be adhesions 
between the cortex and the meninges. 


Discussion.— Mr. GREY WALTER said the method was only six months old, and, so far, it 
had been used for diagnosis in only a few cases. The present case was sent to him before the 
field defect was detected. The method was analogous to that of electro-cardiography, namely, 
amplification and registration of electrical potentials from the brain, as led off from the 
skull. This examination showed highly abnormal electrical waves (delta waves) proceeding 
from the left occipito-parietal region, and it was possible to delimit the focus of those waves 
by electrode arrangements similar to those described by Adrian in Brain. It was near the 
focus for the alpha waves, which were the normal accompaniment of a resting cortex. 
This cortex, however, was not only resting, but, electrically, was behaving pathologically. 
He was therefore able to suggest that the part of the cortex not functioning should lead to 
some field defects, and that was found to be so, as the notes reported. 

Mr. W. McKissock: The tracing shown above is one obtained from the combination of 
two projections, namely, semi-axial sagittal with the patient first ir, the prone position and 
then in the supine position. These projections were made using the Schonander apparatus 
for cranial radiological work and the plates can be traced on to one sheet simply by arranging 
that in each case the upper borders of the petrous bones are superimposed. ' 

In this case the right lateral ventricle is normal in size and shape, whilst the left shows 
several abnormalities. The whole ventricle is slightly larger than the right although it is 
symmetrically placed and the posterior horn is dilated in a multi-locular fashion. Three 
loculi can be seen in the views mentioned above and, using various other projections, the 
extensions of these loculi can be made out both laterally and posteriorly. The whole 
ventricular system is situated quite symmetrically within the skull in spite of the unilateral 
dilatation. 

Dr. S. NEVIN thought that this case was analogous to that group of cases in which, 
following an acute illness with convulsions and loss of consciousness, children develop 
residual hemiplegia and epilepsy. Such cases show pathologically unilateral cortical atrophy 
and usually also cyst formation in the central area of the hemisphere. Here the cyst 
formation was in the occipital area causing hemianopia. He did not know whether the 
condition was a specific entity or whether it arose from various pathological causes. 


[January 21, 1937] 
The Electro-encephalogram in cases of Cerebral Tumour 
By W. Grey WALTER, M.A. 
(From the Central Pathological Laboratory of the London County Mental Hospitals) 


JUST over a year ago Professor Adrian (1935) addressed this Section on “The 
electrical activity of the cortex.” After describing some of the characters of this 
activity in normal animals and human beings, he forecast that the study of electro- 
encephalography might be of:some use to the clinician. It is now eight years since 
Berger (1929) first put forward the claim to have led off from the human skull 
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potentials of cerebral origin. Making allowances for the scepticism so necessary in 
the frontier between physics and psychology, this period may seem a surprisingly 
long one to separate a discovery from its application. Although he has described 
electro-encephalograms from various abnormal subjects, Berger has not claimed that 
his observations have added much to the clinical picture in these cases. 

The purpose of this work is to suggest that perhaps Professor Adrian’s prophecy 
is beginning to be fulfilled; that electro-encephalography may be entering a stage of 
usefulness. 

In the last few years many experimenters have been attracted by the subject, and 
a certain amount of information has been accumulated. Before considering the 
clinical material which, for the most part, is still on an empirical basis, it would be 
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well, without attempting a complete review, to summarize the facts relating to the 
technique and the still somewhat flimsy physiological scaffolding which is beginning 
to take shape under the hands of many workers. 

The first point is a simple one of terminology. The name “ Berger rhythm ” 
which is often heard, is displeasing to Berger himself, and at any rate can only be 
applied to the one phenomenon with which he occupied himself at first. The style 

‘electro-encephalogram” was coined by Berger and is now used generally to 
describe a record of changes of electrical potential associated with the brain. Just 
as the electro-cardiogram is often referred to as the E.C.G. (or E.K.G. in Germany), 
so the electro-encephalogram can be abbreviated to E.E.G. The technique for 
obtaining the E.E.G. is basically similar to that used in electro-cardiography. 
Electrodes are held on the scalp of the patient by an arrangement of rubber and 
whalebone bars tied under the chin (fig. 1). A most suitable cap is one made for 
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setting waves in hair. It is not necessary to shave the scalp, though the examina 
tion is easier if the hair is short and recently washed. If the hair is very dry it 
should be dampened to avoid the familiar static charges which tend to accumulate. 
The places where the electrodes are to go should be cleaned with alcohol to remove 
the insulating film of sebum which, however, should be left between the electrodes 
by reason of this same insulating property. 

Every worker has his favourite type of electrode. Those used in the present 
work were made of a silver tube held in the apex of triangular bakelite blocks 
provided with a rubber foot along the base. The silver is covered with a film of 
chloride by electrolysis in order to make it less polarizable, and the end is covered 
with a pad of cotton-wool moistened with a 5% solution of salt (fig. 2). This 
pattern of electrode has been found convenient and durable and, of course, it causes 
no discomfort to the patient. Its chief advantage is that it may be kept moist by 
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running saline down the tube, and that, though easily moved when desired, it fits 
the curvature of the skull. The chloride film can easily be renewed when necessary. 

The cortical potentials, as led off from the skull, have a size of from about 
five millionths of a volt (5 #V) up to nearly one thousandth of a volt (1. MV). In 
order to effect an accurate recording system, these potentials must be amplified. 
This is done by thermionic valves. For the work described here, three completely 
separate amplifiers were required. All three are identical and give an amplification 
of up to fifty millionfold at any frequency from one to twenty thousand cycles per 
second. Both amplification and frequency response can be varied at will. The 
inputs to the amplifiers are push-pull stages, as described by Matthews (1934). This 
circuit has two chief advantages: interference by extraneous electrical gear such as 
motors and X-ray apparatus, can be greatly reduced or eliminated, and the three 
amplifiers are not interconnected through an earth line. The amplified potentials 
from the outputs of the amplifiers are led to cathode-ray oscillographs. In the 
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apparatus used in this work, the three oscillographs are housed in a single unit and 
a mirror unit reflects the faces of the screens into the camera, while the backs of 
the screens may be viewed continuously (figs. 3and 4). A great deal of information 
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can be gained by watching the screens, particularly when the electrical changes are 
intermittent. Viewing is helped by the after-glow of the screens, which makes the 
wave-form of even the slowest changes visible—and, if necessary, measurable— 
without photography. 
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A further word of explanation may be necessary as to the method whereby the 
localization of the potential changes is accomplished. Localization of any but the 
most regular potential changes is impossible with a single amplifier, since a deflection 
on the screen signifies merely a change of potential of one electrode with regard to 
the other, and consequently, if the sign of the change is unknown, there is no way 
of telling which of the two electrodes is nearer to the place where the change is 
taking place (fig. 5). If, however, two other amplifying systems are connected up 
to the electrodes as shown in fig. 6, the focus of the potential change can be located 
according as to how the deflection is represented in the three systems. This 
arrangement, first used by Adrian and Matthews (1934), has been found to give 
much more trustworthy results than the “ unipolar” leads recommended by Ténnies 
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(1934). The area within which a focus of activity can be localized is equal 
approximately to the distance between the electrodes; the closer the electrode 
pattern, therefore, the more precisely can the origin of the electrical disturbance be 
determined. For routine first examinations, the usual arrangement has been to take 
four records, as in fig. 7. Owing to the spreading of the brain potentials by the 
meninges, skull, and scalp as described by Ténnies (1933), these patterns will detect 
even potentials whose origin is not directly under any of the electrodes. The 
accuracy of location is to within about four centimetres. If anything abnormal is 
discovered the pattern can be closed up over the suspected area and further records 
taken. In some of the cases which have been examined the focus has been so large 
that the first pattern was sufficient to cireumscribe the abnormal area. The reason 
for this will be discussed later. 
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To turn now from the technique to its results in normal subjects. The 
phenomenon which Berger first described and to which he gave the name of “ alpha 
waves” is the most obvious component of the electro-encephalogram (fig. 8). It 
consists of more or less regular waves of electric potential change occurring at the 
rate of about 10 per second (10 H). The highest frequency seen in adults is in the 
neighbourhood of thirteen per second, the lowest about eight. It is still lower in 
infants and in old people, reaching its highest value between the ages of 15 and 50. 
Making allowance for this correlation with age, the frequency is remarkably 
constant for each individual. The focus of the alpha rhythm, as Ténnies (1934), 
Kornmiiller (1935), and Adrian and Matthews (1934) showed, is always in or near 
the occipito-parietal “area 19” of Vogt in normal subjects. In most subjects it 
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is found only when the eyes are closed and the mind is comparatively unoccupied, 
but there is great individual variation, which accounts for Berger’s unwillingness to 
accept the relation between the alpha rhythm and vision. It may be well to 
mention here that Berger’s original experiments were done with one recording 
system only and a fronto-occipital lead, in which circumstances he could make no 
pronouncement as to the focus of the waves. Although in most people the rhythm 
is abolished by opening the eyes, there are a few cases (about 1% of those examined) 
in which it persists with the eyes wide open in a good light with the attention 
wandering from one object to another. These cases seem to belong to the somewhat 
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indefinite but familiar type of good physique and somewhat phlegmatic temperament. 
No case has been examined in which the alpha rhythm persisted when the subject 
was reading or studying any visual pattern. The rhythm is usually stopped 
temporarily by a physical shock and by intense concentration on a problem. This 
was described by Berger, and is one of the favourite subjects for demonstration, 
since it is the only definite correlation of the alpha rhythm with states of mind. 
There are cases in which the alpha rhythm is barely perceptible or is completely 
absent at all times. The author is one of these cases and, introspectively, the 
condition is associated with a certain mental restlessness, an inability to clear the 
mind of trifling worries and random thoughts. There is evidence, however, that 
this state can be changed by training in relaxation. 





Fig. 8 illustrates another character of the alpha waves—the wandering of the 
focus. At point 1 on the record the focus is under the parieto-occipital electrode, at 
point 2 under the occipital one, at point 3 it is between the two. The extent of 
wandering varies in different subjects and sometimes, as Adrian (1935) mentioned, 
the focus moves towards the occipital pole during mental concentration, but this is 
most variable. 

Although there is still considerable controversy about the intimate nature of the 
alpha rhythm, most students of the problem agree that it is indicative of physiological 
rest in that region of the parieto-occipital cortex which is associated in some way 
with visual integration. As regards the source of the rhythm in the cortex, Adrian 
and Matthews (1934) suggested that it is due to large numbers of neurones falling 
into step electrically, marking time as it were, when not actively engaged in performing 
their various intricate functions. This hypothesis is attractively simple, but is not 
completely satisfactory : it does not explain, for example, why the parieto-occipital 





586 Proceedings of the Royal Society of Medicine 40 


regions of the two hemispheres usually tend to beat in phase (fig. 9) as if they were 
closely linked electrically or influenced by some common governor or escapement. 
This is still a rich field for speculation and experiment: we must be content to accept, 
for the present, the empirical fact of the existence of the alpha rhythm and its 
relations to vision and thought as outlined above. It should not be long before a 
truly inductive explanation of the whole phenomenon can be given. At any rate, 
this problem is not yet of great clinical significance. 

Berger also described another type of rhythm, the ‘beta waves’’. These appeared 
to be associated with the frontal lobes and no one has claimed that they are connected 
with vision. Their characteristic frequency is from 18 to 25 per second and they are 
usually smaller than the alpha waves. They seem most marked in cases which are 
depressed or irritable. In an extensive series of examinations undertaken recently 
by Professor Golla, Dr. Graham, and the author, for another purpose, it was noticed 
that beta waves were a prominent feature of the E.E.G. in patients with raised 
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eyebrows and wrinkled foreheads. In.some cases the rhythm stopped when the eyes 
were shut and the frontal and temporal muscles were relaxed. It was found also 
that a subject who normally showed no beta waves could produce them at will by 
raising the eyebrows or, to a less extent, by frowning. It seems highly probable that 
this feature of the E.E.G. is due to very small synchronous—action potentials from 
the frontal and temporal muscles, and the correlation with depression is due only 
indirectly to the state of mind of the patients through the facial expression assumed. 
There is no doubt at least that muscular contraction in this region can produce 
potentials similar to beta waves, and if there are indeed waves of this frequency of 
cortical origin with a frontal focus it is a very unfortunate coincidence, and the two 
phenomena will be hard to disentangle. 

When leads are placed on the exposed cortex under a local anesthetic, both 
regular and irregular oscillations of potential are seen (Foerster and Altenburger 
(1935); Walter (1936)). The form and size of these potentials are different in 
different parts of the cortex, but the local differences have not been studied in detail 
except in animals (Kornmiiller (1937)). In man they are much smaller than the 
alpha waves, which accounts for the fact that they are not well seen in records taken 
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with skull leads, in which, however, small, comparatively irregular, fluctuations can 
be detected, particularly with a tuned amplifier. These small deflections are 
probably due to the cortex, but their size is only a little greater than that of the 
random potentials of physical origin which set a limit to the amount of amplification 
which can profitably be used. 

A most important question must now be answered. Is it justifiable to assume 
that the potentials produced by the cortex are not grossly distorted by being led off 
through the skull and other tissues which surround the brain? There is no doubt 
that these tissues have the effect of spreading out the brain potentials in space and 
considerably attenuating them, but they do not seem to affect their frequency or 
form (cf. Walter, 1936). The E.E.G. from the scalp would appear to be a miniature 
of the direct E.E.G. being about 1/50 of the size it would be if led off directly from 
the brain. In this respect again it somewhat resembles the electrocardiogram. 

Such briefly is the technical and physiological background against which must 
be set the features of the abnormal and pathological E.E.G. The first step is to 
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consider how a significant alteration can be produced in the normal E.E.G. The 
alpha rhythm is strikingly resistant to change. Although it may be slightly slowed 
by general fatigue, and disappears in deep sleep (Adrian and Yamagiwa (1935), 
Loomis et al. (1935)), there are few agencies which affect it without producing other 
more marked electro-encephalographic changes. Adrian and Matthews have shown 
that it may be accelerated by exposing the eyes to a bright flickering light. The 
rhythm may follow the flicker rate up to around 18 per second. At flicker 
frequencies above this the rhythm may beat at half the flicker rate or may revert 
to its own frequency. ‘This is another instance of the complex relation between the 
alpha rhythm and vision and is not seen in all subjects. 

The effect of drugs upon the E.E.G. has not yet been at all fully investigated, 
and indeed, is a problem in itself. The anesthetics were described by Berger (1933) 
as having a profound influence on the alpha rhythm, but with his single lead he 
could not realize just how great the difference was between the normal E.E.G. and 
that from a person under an anesthetic. Thanks to Dr. L. H. Morris there have 
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been several opportunities to examine the effects of ether. The results were reported 
in another paper (Walter, 1936), but may be mentioned here. During the inhalation 
of ether and to a less extent during nitrous oxide anesthesia, large slow waves are 
seen in the E.E.G. (fig. 10). These waves have no fixed focus; they may start 
from any part of the cortex, appear to travel for a short distance over it, and subside, 
to be followed by other waves from the same or another focus. During ether 
anesthesia, in fact, the whole cortex is occupied by these slow undulations of 
potential. Their frequency is from 2 to 3 per second and the potential produced 
with the usual leads may be up to 200 #V., many times bigger than the alpha waves. 
These slow waves have also been noticed in records taken with leads directly on the 
cortex exposed at operations.* 

The effect of a barbiturate, such as evipan, is quite different. Although there is 
no fixed focus, the waves, which are larger than those occurring in normal subjects, 
have a frequency as high as that of the alpha waves, which indeed they closely 
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resemble, except that they involve the whole cortex. It is conceivable that the 
whole cortex in a patient under evipan may be iu a condition analogous to that of 
the normal occipital region when the eyes are shut and alpha waves are seen in 
the E,E.G. 

The E.E.G. in cases of pathological unconsciousness has been observed on 
several occasions in patients with greatly increased intracranial pressure. In this 
condition the E.E.G. resembles that during ether anesthesia (fig. 11). There are 
slow waves occupying the whole cortex. The potentials are not usually as big as 
those found with ether, but the frequency is the same—about 3 per second. When 
a comatose patient with a raised intracranial pressure is anzsthetized with ether, 
there is an imperceptible transition from one type of E.E.G. to the other, the slow 
waves becoming larger and more regular. When, on the other hand, the condition 
is relieved by hypertonic infusions, the slow waves disappear. The “ pressure ” 


1 These and other observations with the cortex exposed were made during operations by Mr. Dickson 
Wright, Mr. Wylie McKissock and Mr. G. H. Macnab, to whom I am deeply grateful for their courtesy 
and help. 
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E.E.G. is changed more readily by this means than by withdrawal of fluid from the 
ventricular system, so the slow waves may be associated rather with cortical 
cedema than with the direct physical effects of the raised pressure. When this 
work was begun, in March 1936, these slow waves were often noticed, as they have 
been, of course, by others, but no particular importance was attached to them ; 
they were regarded as abnormal, as obscuring the more familiar components of the 
E.E.G. Their presence during anesthesia, for example, limited the interest of 
records taken from the exposed cortex during operations under a general anesthetic. 
In one patient, however, the slow waves were found to have a definite focus which 
could be located even with one recording system. At the post-mortem examination, 
a tumour was discovered involving the cortex in the right temporal region, exactly 
under the point on the skull where the focus of slow waves had been found. This 





case and three others were reported in another place-(Walter, 1936) (fig. 12). One 
of these was a case of endothelioma, the other three were cases of glioma. All four 
showed a focus of slow waves on the skull over the region of the cortex subsequently 
found to be most affected by the tumour. There seemed to be a possibility of 
locating cerebral tumours by electro-encephalography. It was suggested that these 
slow waves be called “delta waves”'; a temporary convenience which can be 
dispensed with as soon as it is possible to provide an exact description based on 
controlled experiment. 

Electro-encephalograms have been taken from a total of over 350 mixed cases. 
Of these, three were known to have had a cerebral tumour which had been partially 
removed ; these three had a definite focus of delta waves over the region where the 
tumour had been found. There were 38 cases of suspected cerebral tumour? of 
which nothing was known to the experimenter at the time of electro- 
encephalography. Of these, 12 showed a definite delta focus, and all 12 were later 
found to have a tumour in the region of this focus; 26 showed no focal abnormality 


1 The letter ‘‘gamma” has a terminological association with small size and high frequency, 
characters the reverse of those of the phenomenon in question, 


2 Exclusive of the cases previously reported. 
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in the E.E.G., and of these, 23 were later found not to have a tumour at all, two had 
tumours of the cerebellum and one had an 8th-nerve tumour. 





’ 


Six of the “ positive” cases and four of the “negative” ones will be described. 
These have been selected rather in order to illustrate some special points which 
have arisen as the technique has improved than simply as “ show” cases. 


Case 1 (fig. 13).—Male, aged 35. E.E.G., left side: Annular delta focus in anterior part 
of left frontal lobe ; waves of higher frequency from around this focus. Centre of delta focus 
comparatively silent. Right side normal. Clinical abstract: “ Fainting” attacks for one year, 
four epileptiform seizures four months previously; after which stuporose three weeks with 
temperature of 99° to 100° F.; headache and vomiting. These symptoms had subsided, but 
the temperature remained above normal. There was a prominent boss on the left frontal 
bone. No neurological signs. No papilledema. Ventriculography showed a definite shift 
of the whole system to the right and the left anterior horn was depressed and pushed to the 
right. At operation, a large tumour, densely adherent to the bone, was lifted out of the 
cortex with the bone flap, and this was found to be a very fatty meningioma. The patient 
made a good recovery, and when examined six months later showed nothing abnormal 
clinically and only a trace of abnormality in the E.E.G. 


Case 2 (fig. 14).—Male, aged 27. E.E.G., left side: Sharp delta focus in anterior portion 
of left frontal lobe. Right side normal. Clinical abstract: Sixteen months previously 
epileptiform seizure following coughing; after this he was unconscious five days. Put on 
ketogenic diet and discharged well; returned to work. Three months ago complained of 
right frontal headache and tenderness. Headache became worse and continuous, although 
there was a remission for fourteen days. Three weeks ago the vision of the right eye became 
blurred, then that of the left. Occasionally felt unsteady on his legs. Bilateral papilla:dema. 
The only neurological sign was less well-maintained posture in the right arm. Ventriculography 
showed a filling defect in the left lateral ventricle. There was no inter-communication 
between the two sides and the pressure was raised. At operation a large lobulated 
glioblastoma was found in the left frontal lobe, reaching the surface of the cortex. A large 
part of the tumour was removed. During recovery the patient showed some aphasia, but 
this diminished and he was discharged in good condition without symptoms. The E.E.G. still 
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showed some delta waves from the left frontal lobe, but these were less distinct and had a 
less definite focus than before operation. 


Case 3 (fig. 15).—Male, aged 40. E.E.G., left side: Delta focus high up in the posterior 
portion of the left frontal lobe. Some abnormal faster waves from around this focus. Right 
side normal. Clinical abstract: Fits for two and a half years, loss of vision in left eye nine 
months, dragging of right leg four months, pain and clumsiness in right arm two months. 
Optic atrophy in left eye, papilledema in the right. Right facial weakness and spasticity 





of right leg; right plantar reflex extensor. Sensation normal; mental condition poor. 
Ventriculography showed a filling defect in the left side and displacement to the right. At 
operation no abnormality was seen on the surface, but resistance was encountered at 3-5 cm. 
depth over an area just anterior to the pre-Rolandic gyrus. A cyst below this area was 
drained. The patient recovered but did not improve. Post-operative records showed no 
change in the E.E.G. 


Case 4 (fig. 16).—Male, aged 17. E.E.G.: Left side normal. Right side: Delta focus in 
the frontal region over the coronal suture, 3 cm. from the mid-line. Frequency higher than 
usual delta. Clinical abstract : fifteen months previously, three epileptic attacks, one of which 
followed by weakness of the left hand. Occasional further attacks, then no further attacks 
until three months ago when they recurred. No headache or weakness of the limbs between 
the attacks. No papilledema, but weakness of the left side of the face and the left arm, and 
extensor plantar response on the left side. A skiagram showed slight bone change high in 
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the right frontal region near the coronal suture. Encephalography showed the anterior horn 
of the right ventricle depressed and deviated toward the left. At operation no tumour was 





seen on the surface but resistance was felt deep in the right frontal lobe. The patient was 
discharged unchanged. There was no opportunity to take E.E.G.s post-operatively. 


Case 5 (fig. 17).—Male, aged 69. E.E.G.: Left side normal. Right side delta focus of 
large extent in the frontal lobe. Clinical abstract: Weakness of left arm thirteen days, 
stiffness of left leg two days, of right leg one day. Poor physical condition; very restless. 
Left side of face weak and complete spastic hemiplegia on left side. Right leg spastic. No 
cortical sensory loss. Ventriculography showed deformation from above of right ventricle. 
At operation a glioma was found coming to the surface just in front of the middle of the 
fissure of Rolando, but extending for some distance beneath the cortex into the frontal lobe. 
A part of this was removed. The patient made a fair recovery and was discharged in poor 
condition. No post-operative records were taken. 


Case 6 (fig. 18).—Male, aged 56. E.E.G.: Left side normal. Right side large delta focus 
in frontal lobe with centre about 2 cm. anterior to the fissure of Rolando, and 4 cm. from the 
mid-line. Clinical abstract : Frontal headaches for six months; twitching and numbness left 
face six weeks ago—occasionally since then, when agitated ; two weeks ago began to lose use of 
left hand ; for three weeks left leg getting weaker ; feeling sleepy. Complete spastic hemiplegia 
on left side. Sensation normal. No papilledema. Ventriculography : no air in right; shift 
of left ventricle to left. At operation no tumour was seen on the surface but there was 
flattening of the convolutions over the motor cortex on the right side. Post mortem a small 
tumour was found under the right motor cortex. The whole of the right frontal lobe was 
extremely cedematous, so that the right ventricle was pushed well across the mid-line. 
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Case 7.— Male, aged 48. E.E.G.: Normal throughout. Clinical abstract : Giddiness 
for three months; failure of vision two months; headache and vomiting two weeks. Visual 
acuity 3°; both eyes. Pupils sluggish to light, brisk to accommodation. Tongue deviated to 
right. Papilledema: 5D on the right, 4D on the left. No other signs. Subsequent to 
electro-encephalography the blood Wassermann reaction was found to be strongly positive, 
and the cerebrospinal fluid showed a paretic curve. The symptoms subsided satisfactorily 
under antisyphilitic treatment. 


Case 8.—Female, aged 43. E.E.G.: Small delta waves from all regions on both sides. 
Characteristic discharge (‘‘ convulsion waves ”’) from right premotor region before frequent 
Jacksonian attacks; from right motor region during the attacks. Clinical abstract : Sudden 
onset of epileptic fits some days before admission. Confinement three months previously. 
Status epilepticus three days before admission in coma. While patient was comatose there 
were Jacksonian fits sometimes as frequently as every fifteen minutes. These fits began as 
twitching of the left face, marching to the left arm and leg, and ending as clonic movements 
of the whole of the left side. There was marked weakness of the left side between fits. 
The blood urea was high and death occurred as a result of this or some other obscure 
toxemia. At the post-mortem examination no tumour or other lesion was found in the brain. 


Case 9.—Male, aged 25. E.E.G.: Normal throughout. Clinical abstract: Patient 
complained of “ fainting” attacks of recent onset and of being unable to walk because of 
giddiness. There were frequent seizures in which he usually fell to the left, and there was 
some automatism after the attacks. There was a suggestion of early papilladema in both 
discs but there were no other signs. The case was diagnosed as functional and the patient 
was discharged. 


Case 10.—Male, aged 27. E.E.G.: Normal throughout. Clinical abstract: Complaint of 
attacks—which were becoming more frequent—of aphasia and tingling of the right hand. 
Diagnosed as migraine with a functional element. 


These ten selected cases give an indication of the successes and limitations of 
electro-encephalography as applied to tumour diagnosis. Although in all of them 
the diagnosis suggested by the E.E.G. has agreed substantially with the ultimate 
clinical diagnosis, it is clear that some tumours can be located more accurately than 
others. Case 1 demonstrates what is now an accepted fact, that cerebral tumours 
themselves are comparatively inactive electrically (cf. Foerster and Altenburger, 
1935). Leads have been placed on tumours exposed at operation, and the most 
that has happened is that the tumour has acted as a lead to the cortex around it. 
The endothelioma in Case 1 was very dense, fatty, and adherent to the bone. It 
must have been a long-standing growth and had probably slowly obliterated the 
cortex beneath it. The cortex around it, however, would not have been obliterated 
but would certainly have been in a poor condition. The frequency of the abnormal 
waves seemed to rise with distance from the tumour; this suggests that the frequency 
is connected in some way with the degree of abnormality in the nervous tissue. In 
Case 4 also, in which the tumour was deep in the right frontal lobe and was not yet 
producing any very alarming symptoms, the frequency was higher than in the other 
cases, although the focus was well defined. These cases should be compared with 
Case 2 in which the focus was sharp and the frequency low, while the tumour was 
visible on the surface though extending also below it. Case 5 and, especially, Case 6, 
are suggestive of the origin of the delta waves. In Case 6 the focus coincided 
partly with the site of the tumour itself but extended well forward of it, as did the 
very marked cedema which was found post mortem, and was difficult to account for. 
Caution should be used, therefore, in interpreting records such as that in fig, 13 
(Case 1) and fig. 18 (Case 6); in the former the record should be examined with the 
hypothesis of a silent area, in the latter the outer limit of the focus should be 
determined and stated. There may be significance in the fact that there seems to 
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be a slight tendency for the delta focus to extend forward from gliomata in the 
fronto-parietal region. This may be due to some vascular peculiarity of the cortex 
in this area. 

Post-operative records from cases in which a malignant growth has been 
partially removed usually show a persistence of delta waves. This is probably due 
partly to the cortical trauma associated with excision (the delta activity diminished 
somewhat during the weeks immediately following operation), and partly to that 
portion of the tumour which has not been removed and still exerts an influence on 
the cortex above. Those cases in which deep but less malignant neoplasms or 
meningiomata have been completely removed show a gradual disappearance of 
abnormal signs in the E.E.G., the approximation to normal running a course parallel 
to the subsidence of clinical symptoms. 

In cases of deep tumours in the basal ganglia or hypophysis no characteristic 
signs have been noticed in the E.E.G. except in the terminal stages with the 
patients comatose when delta waves were found over the whole cortex. Com- 
paratively little success has been had also in locating tumours of the cerebellum. 
In most of the cases examined the intracranial pressure has been considerably 
raised. In one case in which the pressure was not raised and which was examined 
post-operatively by kind permission of Dr. McAlpine, delta waves were found on the 
side of the tumour but the accuracy of location was poor. The anatomical position 
and relations of the cerebellum are, of course, most unfavourable for electrical 
recording. Several attempts have been made to discover whether spinal tumours 
can be detected by electrical means, but here there is a new obstacle—the electro- 
cardiogram. With leads on the back the potentials from the heart are enormous 
compared with any which might be produced by the spinal cord. It is intended to 
make further trials with a directly coupled amplifier which can deal with very large 
and very small potentials at the same time. 

If any further proof is needed that the delta waves do not originate in tumours 
but in poorly functioning cortex, it is supplied by the following case :— 


Case 11 (fig. 19).—<Female, aged 8. E.E.G.: Well-defined delta focus in the left 
parieto-occipital region, right side normal. Although this focus was in approximately the 
same position as that of the normal alpha waves, visual and mental activity had no effect on 
the waves. Indeed, having regard to the position of the focus, it was suggested that if this 
part of the cortex was not functioning, the patient should have a gross defect in the right 
visual fields. Careful perimetry showed that there was in fact an almost complete right 
homonomous hemianopia. Clinically, there was a history of one major fit and several minor 
fits, a tendency to conjugate deviation of the eyes to the right during fixation, and nothing 
else abnormal except a somewhat indefinite history of a severe illness during infancy. After 
the E.E.G. and perimetry, it was supposed that the intermittent conjugate deviation of the 
eyes to the right was a mechanism compensatory for the right field defect. Ventriculography 
showed a multilccular cavity connected with the posterior horn of the left ventricle, which, 
as a whole, was larger than the right. The position of this cavity coincided internally with 
the external position of the delta focus. At operation, an area of degenerate cortex was 
found in the position indicated in fig. 19. The convolutions were slightly shrunken and 
hardened, the sulci widened, and there was an excess of fluid beneath the arachnoid. A 
small portion of this cortex was removed. The patient made a good recovery. There was 
no change in the condition. 


In a case described in a previous paper (Walter, 1936, Case 5) the E.E.G. was 
entirely normal over an area of cortex which had completely degenerated and been 
absorbed as a result of an old contre-coup injury. If, then, delta activity is 
associated with degeneration, it must occur mainly in the stages intermediate 
between the first interference with function (when the cortex appears to produce 
alpha-like waves (cf. fig. 16), and the final dissolution. In Case 11 it is reasonable 
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to suppose that the cortex was severely undermined both neurologically and nutri- 
tively, for the cavity discovered by ventriculography occupied a space normally filled 
with white matter. Unfortunately there is no way of discovering whether the 
degeneration was due to the cavity or the cavity to the degeneration or whether both 
had a common cause. At any rate, both were associated with delta activity and 
there was no question of a tumour. 

There is, as yet, no inductive evidence bearing on the real nature and origin of 
these delta waves. Little help is to be expected from the classical electrophysiology 
of nerve and muscle since, for one thing, the delta waves, like the normal alpha 
waves, seem to be in the nature of “inaction” potentials rather than action 
potentials. A clue may be found in the well-known influence of electrotonic 
currents on the activity of nerve. The experiments of Barron and Matthews (1936) 


7*5-FOCUS 





suggest that slow changes of potential may play a part in conduction and inhibition 
in the spinal cord. Adrian (1936) has described slow waves associated with sub- 
cortical conduction, and Dusser de Barenne and McCulloch (1936) have shown that 
slow waves may be found when the top layers of the cortex are coagulated. There 
is no lack of analogy to feed the imagination, but all that is certain at present is that 
delta waves are produced by the human cortex in some stage of dystrophy or degen- 
eration, and that by the presence of these waves the area of change may be located 
through the skull. The existence of the waves is a challenge to experiment; their 
location by electro-encephalography may be an aid to the clinician. 

It is a pleasure to acknowledge my deep indebtedness to Professor Golla, without 
whose encouragement and advice this work would never have been begun, and to 
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the staff of the Hospital for Epilepsy and Paralysis, Maida Vale, for their invaluable 
help and their permission to examine the cases here described. 
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Some Observations on the Function of the Labyrinth 


By I. A. TUMARKIN 


IN his latest work on the labyrinth Prof. Rigaud makes the following statement :— 


‘Although vestibular examinations have been in widespread use for over twenty years, 
yet we are still arguing about the nature of the nystagmic tests; about their correct 
performance and their diagnostic value. To-day this domain has become the private 
property of a few initiates who argue among themselves, whilst usually the clinician is quite 
unable to derive any benefit from the results of their obscure researches.” 


That is a very crushing indictment but we must agree that it is not unfounded. 
Neurologists and physicians in general attach little importance to the labyrinth tests, 
and even otologists are usually content to know whether a labyrinth is alive or dead. 
The explanation of this is that no one has ever discovered a simple method of 
measuring the labyrinth sensitivity. In other words, our tests are qualitative but 
not quantitative. This would not be so bad, provided we kept our limitations in 
mind. Unfortunately one constantly sees both clinical and research reports in 
which the labyrinth is found to be, shall we say, slightly hyper- or hypo-sensitive. 

Before we discuss the efforts which are being constantly made to give this 
mathematical precision to the labyrinth tests, let us recall some of the sources of 
error which are inherent in the standard simple method. I shall confine myself to 
the rotation tests. The caloric and galvanic tests have their own errors, and do not 
come within the scope of this work. 

Here then are the main sources of error which I propose to discuss in detail. 


SOURCES OF ERROR IN ROTATION TEST 


1) Excessive stimulus 
2) Visual influences 
Personal bias of examiner 
(4) Confusion of post-rotary nystagmus with 
(a) Per-rotary nystagmus 
(b) Secondary nystagmus 


Take first the actual method of rotation. The patient is turned by hand ten 
times in about 20 seconds and then suddenly stopped. This stop probably takes no 
more than one-tenth of a second. Consequently we have retarded him at the rate 
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of 1800 degrees per sec. per sec. This is a severe jolt, as many of our patients 
know to their cost, and as a basis of comparison I attempted to find the threshold 
for rotary sensation, that is, the feeblest acceleration capable of giving a sense 
of rotation. References to this threshold in the literature are very scanty. Buys 
gives a value of 1-2 degrees per sec. per sec., others as much as 8 degrees per sec. 
per sec. I should like to stress at this point that the specific stimulation for the 
semi-circular canals is acceleration and not velocity. 

The experimental method to be adopted seemed obvious, and comparatively 
simple. We must rotate our patient smoothly with a gradually increasing acceler- 
ation, and ask him to report as soon as he feels the movement. Further, in order 
to get a pure labyrinthine sensation, we must eliminate all visual, auditory, and 
kinesthetic impulses, i.e. the body sensations from the buttocks, the soles of the 
feet, and so on. 





Fia. 1. 


In order to deprive our subject of the pressure sensations on the soles of the 
feet and on the buttocks we floated him in a tank (fig. 1) filled with warm water, 
his eyes blindfolded, and his ears filled with plasticine. As we were dealing with 
remarkably small velocities it was essential to avoid the slightest suspicion of 
‘jerking. This was achieved by means of ball-bearings, rotating contacts, and so on. 
The motive power was also very difficult to control. Electric motors, dropping 
weights, geared handles, and so on, were far too crude ard jerky. Eventually we 
used the viscosity motor. This works on the principle that a piston with a small 
valve in it will drop at a uniform speed through a cylinder of oil. The same principle 
is utilized, for instance, in dropping a slide through the camera of an electro- 
cardiograph. By gradually opening the valve we were able to increase the speed of 
the tank at any rate required. 

Recording was quite simple. A waistcoat of smoked paper around the tank, and 
a $-sec. time marker, gave us the record. In the beginning rotation was so slow 
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as to be almost unnoticeable. The 4-sec. marks were separated out as the tank 
gathered speed; a cross marked the moment at which the subject reported a 
sensation of rotation. 

A series of results such as these was taken and analysed graphically (fig. 2). 
Horizontally we have time, and vertically, velocity. Acceleration, being the rate at 
which velocity increases is represented by the steepness with which the graph rises. 
The line A B, for instance, is not rising at all—it represents a constant velocity of 
2 degrees per second. The line O X is rising steadily. It represents a regular 
increase in velocity, i.e. a constant acceleration of 4 degree per sec. per sec. The 
curves represent the various flights of the tank. Here we have a very gradual 
acceleration which increases with the tank speeding up. The cross again indicates 
the moment at which the rotation was recognized. 

It is clear that the acceleration is recognized long before it has reached 4 degree 
per sec. per sec. These curves are nothing like so steep as the comparison line, as 
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Fig. 2. 


is shown by the angle at X. The actual value lies somewhere about } degree 
per sec. per sec: In other words, the Barany shock of some 1800 degrees per sec. 
per sec., is 9,000 times the threshold—rather like testing knee-jerks with a sledge- 
hammer! This seems to me a serious disadvantage, but it is by no means the only 
one. 

Consider, for instance, the optokinetic effect. We know that, as a result of the 
environment swirling past the patient, there is set up a form of optical nystagmus 
which has nothing to do with the labyrinthine reaction. It is a purely visual 
phenomenon and is easily eliminated by instructing the patient to keep his eyes 
closed, yet it is surprising how often this simple precaution is forgotten. 

The optostatic effects are more serious. The examiner usually observes the eye 
movements by asking his patient to look at some fixed point, e.g. his finger. Now 
this very act of visual fixation must have a braking or checking effect on the 
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nystagmus. It will vary from one individual to another and introduces a quite 
uncontrollable source of error. The use of Bartel’s glasses and similar devices is 
unsatisfactory. We need an apparatus, such as the nystagmograph, which will record 
nystagmus whilst the eyes are closed. 

Such an apparatus has the further advantage of providing a permanent record 
which can be scrutinized at leisure and compared with standards. Furthermore it 
considerably reduces the error from the personal bias of the examiner. Everyone 
knows how difficult it is to be certain that nystagmus has ended. The terminal 
flickers are small, irregular, and spaced out at long intervals. It is only too easy, if 
one is expecting a short response, to ignore these terminal flickers and, conversely, 
if one is expecting a long response, to include indefinite eye-jerks of dubious origin. 

Further complications are produced by the so-called per-rotary nystagmus. 
Post-rotary nystagmus is what we usually measure. This is produced by the 
sudden stopping of the chair. It was naturally suspected that the starting of the 
chair would also produce a nystagmus, which should be in the opposite direction. 

Its existence however was difficult to prove until graphic records were utilized 
by Buys and others. Such a record is represented by this diagram (fig. 3). The 
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important thing to note is that the per-rotary nystagmus opposes the post-rotary, 
and so confuses our result. I shall show later how nystagmography enables us to 
overcome this difficulty. 

Lastly I must refer briefly to the phenomenon of secondary nystagmus. This 
was originally described by Wodak and Fischer (fig. 4). 

Suppose we have induced a nystagmus in our patient, as at A. After a time it 
dies down and the eyes become stationary. If, however, we wait a little longer we 
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observe a fresh outbreak of nystagmus, as at B, which is in the opposite direction. 
As a matter of fact, under favourable conditions a third (C), and even a fourth, 
series of jerks can be observed, the direction in each case being reversed, and 
there can be no doubt that a really strong stimulus can so affect the labyrinth 
as to vitiate any other test for several hours. This chaotic mixture of per-, post-, 
and secondary nystagmus, evoked by the crudest of hand rotations, is the material 
on which we attempt to base our estimate of labyrinthine sensitivity. Is it any 
wonder, then, that results are contradictory and clinicians sceptical ? 

Suppose, now, that we were in a position to improve our testing technique, what 
modifications would we adopt. As I have pointed out, visual influences will be 
eliminated by recording off closed eyes. The patient must not see any environment 
or fixed point. Confusion with post-rotary nystagmus will be avoided if we 
confine our analysis to the per-rotary nystagmus itself. 

Finally, we must avoid the colossal shocks which are normally used. When I 
began this work I went to the opposite extreme and attempted to determine the 
minimum acceleration which was capable of evoking nystagmus, just as I had 
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already investigated the minimum acceleration which was capable of evoking a 
sensation of rotation 

That this is quite feasible I have not the slightest doubt. On the other hand, it 
must be confessed that we are as yet far from having available a simple apparatus 
suitable for ordinary clinical testing. 

A disadvantage of some apparatus, such as those of Kuilman and Dohlman, is 
the necessity of cocainizing the eye, so as to apply to the cornea a small rubber cap 
bearing the necessary levers. Such a method would not be popular with patients, 
especially if repeated tests were required. I have no intention of giving a review of 
the work which has been done on nystagmography. The briefest account must 
include mention of Buys, who did so much pioneer work, using pneumatic methods, 
with rubber tambours applied to the closed eyelids. Galvanic methods for 
measuring the currents of action in the ocular muscles have not been very helpful, 
nor has the cinematograph. 

My own instrument is a modification of one designed and used by Professor 
Dodge, of Yale University, some years ago (fig. 5). His apparatus consisted of a robust 
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spectacle-frame, complete with swivel arms. These carried small blocks of wood on 
which were mounted mirrors. The swivel arm is rotated so that the wooden block 
rests lightly on the closed lid. A powerful beam of light directed on to the mirror, 
is reflected by it and photographed by a special camera which has to be held firmly 
in a wooden frame between the subject's teeth. The limitations of such an apparatus 
are obvious, and I was able to improve it by utilizing the properties of the photo- 
electric cell. 

Suppose we set up two cells, A and B, side by side, and direct a beam of light 
equally on them; their two effects will cancel out and the galvanometer will not 
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Central beam. Excentric beam. 
No current. Current from B to A. 


Fic. 5a.—The photo-electric cell. 


record any current. Now let the beam wander towards B. Obviously a current will 
flow from B to A (fig. 5a). 





Fic. 6.—Nystagmograph in position. 


The apparatus now to be described utilizes this principle. A robust spectacle 
frame is adjusted to the subject’s head. Two small struts projecting anteriorly 
carry the double cell A B in a position about 4 in. in front of one eye (fig. 6). 

A delicate swivel-arm carries a bronchoscopic lamp which is mounted in a tiny 
ebonite base (fig. 7). This ebonite base is lightly adjusted against the closed eyelid. Any 
nystagmic jerks will displace the lamp base and so alter the position of the beam of 
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light on the cell. The current set up is led through an electrocardiograph. It is 
juite as large as the heart-muscle current of action, and is photographed in the 
same way. 

Let us consider to what extent it complies with the criteria which I set out 


before. To begin with, it provides a permanent record which is independent of the 
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Fic. 7.—Nystagmograph. 











Fie. 8. 


A = Time record, 4 seconds. 
B = Nystagmus. 
C = Chair velocity. 


personal bias of the examiner. It eliminates all visual influences, as the patient’s 
eyes are closed. Indeed, the test can be done in pitch darkness. 

Again, it enables us to record the per-rotary nystagmus. Figure 8 shows per- 
rotary nystagmus during one quarter of a turn. The 4-sec. marks above, and the 
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automatic record of the chair velocity below, enable us to estimate that this 
acceleration was something like 20 degrees per sec. per sec. The details of the 
nystagmus are easily recognizable. 

Lastly, the instrument is surprisingly sensitive. This sensitivity encouraged me 
to persevere for many months in efforts to determine the minimum acceleration 
capable of evoking nystagmus. Eventually, however, for various reasons, I came to 
the conclusion that the method was not practicable. It was not easy to rotate the 
chair with the requisite minimal acceleration. Recording the actual speed was 
troublesome—much more so than with the tank. Above all, however, tests were 
liable to be vitiated by blinking, which gives jerks very similar to those of true 
nystagmus. Under a-powerful rotary stimulation the nystagmic reflex is pre- 
eminent and suppresses the blink reflex ; furthermore, the sequence of true nystagmic 
jerks is absolutely unmistakable. Under conditions of minimal rotation, however, 
the converse obtains, and our nystagmograms are no longer reliable, on account of 
uncontrollable blinking. Naturally only a few jerks are produced, and one cannot be 
sure whether they are nystagmus or blinks. These difficulties could probably be 
obviated by utilizing a technique which I have had under consideration for some 
time, namely, the determination of the per-rotary nystagmus which can be evoked 
by a definite acceleration say of 20 degrees per sec. per sec. (fig. 9). 

The graph shows a steady acceleration of 20 degrees per sec. per sec. for three 
seconds. This is quite sufficient to give us a definite and recognizable nystagmus. 
At B the velocity is 60 degrees per sec. We must not stop the chair, otherwise we 
shall get a post-rotary nystagmus. Instead we keep it revolving steadily as at B C 
until the per-rotary response has died down. For comparison I have drawn graphs 
illustrating the standard method and also the Buys-Fischer method which is being 
adopted by investigators on the Continent (fig. 10). In the standard method a rapid 
irregular start is followed by a roughly uniform velocity for 20 sec. which is then 
brought up to a dead stop. It is clear that the post-rotary nystagmus is being 
vitiated by the per-rotary nystagmus and also by its secondary effect. 

The Buys-Fischer method attempts to obviate this by rotating the patient ata 
very low acceleration—so low that per-rotary nystagmus is not set up. Gradually 
the chair gets up speed and when it is rotating fast enough it is brought to a stand- 
still by a special brake, and the examiner measures the pure post-rotary nystagmus 
thus obtained. Special chairs are built which can be rotated at an acceleration of 
1 degree per sec. per sec. which was believed to be below the threshold. Even this 
low acceleration is, however, not really below the threshold which I have placed at 
} degree per sec. per sec. This method still has many disadvantages. The terminal 
jerk is still severe and not accurately measurable and also the optostatic and 
personal bias factors are present. 

This third method, which I have just outlined, has not yet been put to the test, 
owing to difficulties of time and expense. A special chair, or rotary platform, will 
have to be constructed. It seems to me, however, a reasonable solution for the 
various problems and difficulties which I have outlined and as such I submit it for 
your criticisms. 

I should like now to turn from this arid and academic subject to something 
which I hope will be a little more interesting and clinically useful. 

Last year I drew attention to the fact that sufferers with Méniére’s syndrome 
presented two entirely different types of attack. 


MENIERE’S SYNDROME, 
Syndrome of Syndrome of 


Semicircular canals Otolithic catastrophe 
Onset ane ise sie Ingravescent Instantaneous 
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The standard type, which I refer to the semicircular canals, is characterized by 
an ingravescent onset. Although patients may declare that their giddiness comes 
on suddenly, yet close questioning usually reveals that they do not fall down or burt 
themselves. On the contrary they are able to get to a chair or other resting place. 
The attack may last for hours or even days, and is associated with visceral 
symptoms: Pallor, nausea, sweating, and so on. Disorientation may be very 
pronounced. 
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Fic. 9.—Proposed method for determination of per-rotary nystagmus. 
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The second syndrome, which I have termed “ the otolithic catastrophe,” presents 
a marked contrast. The onset is instantaneous. One of my patients declared that 
he was standing at his desk talking to a client and the next second he was flat on 
his back on the floor. Another man, a furniture-remover, was standing in his van 
when suddenly he collapsed. His own words were that he thought one of the wheels 
must have fallen off and that the van had crumpled up. There is no loss of 
consciousness in these attacks, and my patients have never complained of nausea, 
faintness, sweating, or other sympathetic symptoms. They do not complain of 











608 Proceedings of the Royal Society of Medicine 34 


disorientation ; indeed there is hardly time, as the attack only lasts a matter of 
seconds and ends almost as quickly as it began. 

It might be argued that this second syndrome is nothing more than a severe 
degree of the first syndrome, but a moment’s consideration will suffice to refute that. 
If it were an ordinary attack it must be a severe one to strike down, as it does, so 
dramatically and without warning. In that case surely we should expect it to last 
longer than a minute. Further, we should expect our patient to be violently sick, 
completely disorientated, and so on. This is not the case, and I suggest that the 
evidence is quite sufficient to justify us in distinguishing two syndromes which can 
be ascribed respectively to the semicircular canals and to the otoliths. 

Admittedly we know little of the functions of the otoliths. I am well aware 
that experimenters have triumphantly disproved almost every suggestion which has 
ever been made about the static labyrinth. Nevertheless, as a common-sense working 
hypothesis, the theory of muscle-tone control has much to commend it, and accords 
well with these clinical observations. 

There is ample evidence to connect the utricular otolith with the maintenance of 
flexor and extensor tone. Magnus showed quite definitely that decerebrate rigidity 
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Fic. 11.—In the upright position (14), bis pressing ona. In the upside down position 
(1B) it will drag, and intermediate positions will produce intermediate effects. The right 
and left lapilli are synergic. 


e Show corresponding positions of flexion and extension. 
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could be systematically altered from maximum to minimum by rotating the animal’s 
head. At one extreme the full weight of the otolith is pressing on its neuro- 
epithelial bed. In the opposite extreme it hangs upside down and drags on its 
moorings. Figure 11 shows these two extremes, and the corresponding body 
postures produced. 

The dramatic collapse is referable to a sudden increase in flexor tone (fig. 11C). 
Such a patient will double up like a clasp-knife. 

As to the saccule, the probabilities are that the two sides act in opposition and 
affect abduction and adduction (fig. 12). My second patient, who crashed on his 
side, is possibly an example of saccular imbalance. 

I would point out that this differentiation of the classical-symptoms complex 
has more than a purely theoretical interest. To begin with, the rare fatal accidents 
which occur in Méniére’s syndrome are almost certainly due to the otolith catastrophe. 
The absence of sickness is noteworthy, because it is opposed to Quix’s theory that 
sea-sickness is due to over-stimulation of the otoliths. 
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Most important of all, however, is the possibility of erroneous diagnosis. Of 
course, where the patient shows both syndromes, the otolith catastrophe will be 
accepted as part of the general condition of aural vertigo. But there must be cases 
in which the otolith effect stands alone. Such a case, in which the patient merely 
complained of “falling down”, might easily be diagnosed as one of hysteria, minor 





(a) (db) 


Fic. 12.—The saccule (a) is anatomically very similar to the utricle. The chief difference 
lies in its position in space. The sensitive area (sagitta) lies on the side instead of the floor 
of its retaining sac ; furthermore, the right and left sagitte are roughly at right angles to 
each other, so that unlike the lapilli they are opponents and not synergists. (a) shows this 
opposition and (b) the resulting posture. 


epilepsy, and so on. One of my patients was even suspected of cerebral abscess. 
By keeping this possibility in mind, the otologist may possibly preserve his medical 
or surgical colleagues from falling into an error which would prove troublesome, if 
not disastrous, to the patient. 

In conclusion, I am happy to take this opportunity of expressing my gratitude 
to Professor Dodge, of Yale University, for sending me a copy of his nystagmograph, 
out of which my own was evolved, and to Professor Roaf, of Liverpool, for his 
constant help and advice and for the facilities which he provided in his laboratories, 
where most of my experiments were performed. I am also deeply indebted to 
Mr. Perrin, of the Cunard White Star Line, for designing the rotating tank. 


Discussion.—Mr. C. 8. HALLPIKE asked if Mr. Tumarkin would give a few more details 
concerning the inside of the tank he used. He also asked how the threshold of nystagmus 
shown by the graphic method compared with the threshold shown by the purely optical 
method, using Bartel’s glasses; to the use of the latter he believed there could be no 
objection. The advantage of that method was that there was ne load on the eyeball, nor was 
any mechanical system introduced. There seemed no reason why fixation should occur with 
a highly-magnifying lens in front of the eye. 

As to the saccule, any contribution that his colleagues and himself had been able to make 
might be considered complementary to those of de Kleijn and Versteegh, who showed that 
the saccule in the rabbit had no relation to equilibrium. They (Ashcroft and Hallpike) had 
recorded electrically the physiological response of the saccule, and so had obtained positive 
evidence of what fhe saccule responded to. 


ir 


Mr. I’. WATKYN-THOMAS said that all the effects of the so-called “ otolith catastrophe ” 
could be frequently seen in a patient who had a labyrinthine fistula about the torus of the 
external canal. In two such cases he had seen exactly the picture described, the slightest 
pressure over the torus fistula bringing forward that crashing effect, an instantaneous one, 
with practically no after-discomfort or trouble. One of his patients brought it on himself 
while shaving, and found himself in the fireplace; the fistula was fairly far back on the 
external canal, and, in that case at all events, the cupola of the external canal must have 
been affected before the otolith. 


Mr. SYDNEY ScoTT said that they would all recognize the two syndromes described, 
though he himself hesitated to accept Mr. Tumarkin’s explanation. Mr. Tumarkin had been 
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dealing with rotary and post-rotary phenomena, but he (the speaker) would like to suggest 
that the collapse was not a relaxation collapse, but was due to strong tonic contractions—a 
“ flinging-down ” action, not mere relaxation, thus differing from what happened in a faint. 


The PRESIDENT asked to what extent the threshold of labyrinthine irritability varied in 
normal individuals. In making labyrinth tests he had felt the need of a normal standard for 
comparison, and it was difficult to postulate such a standard, on account of the existence 
of variations in normal healthy persons. The unfortunate possessors of a sensitive labyrinth, 
although they felt most uncomfortable at sea or in the air, might be perfectly happy and 
healthy under stable conditions. Apparently the boundary between physiology and pathology 
was ill-defined so far as the labyrinth was concerned. 


Mr. TUMARKIN (in reply to Mr. Hallpike’s question as to the inside of the tank) said that the 
point had also occurred to him at the beginning, but it did not prove a real difficulty. The 
question was: If a person was floated in a tank of water, would he go round with the water 
when the tank was rotated? To ensure this a couple of baffles were constructed across the 
tank, dividing it into three compartments. As it happened, even this was unnecessary as the 
rotations were so slow. In the experiments the patient was carried round smoothly with the 
water, there was no surging to and fro. 

With regard to the Bartel’s glasses, he did not agree that they removed the power of 
fixation. It was much preferable to record off closed eyelids in pitch darkness, as in his own 
method. He wished to make it quite clear that the string galvanometer and recording 
camera were not rotated with the patient. They could, in fact, be in a different room. It was 
quite easy, by means of simple standard formulm, to calculate the acceleration of the chair 
given the time and distance rotated. He was familiar with de Kleijn’s experiments which 
suggested that the saccule did not function in maintaining posture, but it was to be 
remembered that the results of selective ablation experiments must be received with the 
greatest caution. His conception of a dual syndrome was put forward on the strength of 
clinical observations, and accorded well with the standard hypothesis which was accepted for 
the working of a labyrinth. 

As to the patient who suddenly collapsed into the fireplace : It would not be easy to work 
out mechanically the effect of pneumatic compression of a fistula of the external canal, but 
it might easily affect the otolith as much as the canal. 

The point raised by the President as to the variation of the threshold was a very important 
one. Possibly it might be the rock on which the whole attack on this problem would founder. 
If the patient’s labyrinthine sensitivity varied from day to day, it might be that investigation 
of the threshold would be of no value. That, in fact, was one of the reasons which had made 
him abandon that part of the problem. 

The suggestion that the sudden collapse was an active phenomenon was very interesting, 
and he was grateful to Mr. Scott for drawing his attention to it. It was an added factor in 
the differentiation of the two syndromes. In the canal type there was a flaccid collapse. The 
patient fell, or rather lay, down in order to increase his base. In the otolith type he was 
thrown down. The original simile of “ collapsing like an empty suit of clothes,” was therefore 
inaccurate. In might be better to speak of “ collapse like the closing of a clasp-knife.”’ 
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The Peripheral Circulation in Chronic Rheumatism 
By G. D. Kerstey, M.D., M.R.C.P. 


ABSTRACT.—A series of cases of rheumatoid arthritis, osteo-arthritis, gout and fibrositis 
have been investigated by means of the sedimentation rate, Arneth count, saline absorption 
test, glucose tolerance test, and direct observation of the capillaries, in order to correlate any 
abnormality of the peripheral circulation with the type and activity of the disease. 

The sedimentation rate test, in which a wide bore tube was used, was of great value as 
an estimation of activity in the rheumatoid arthritic cases, but a small group showed a 
normal reading. In the gouty subjects it was usually low but was liable to vary greatly 
within a short time. In the osteo-arthritie and fibrositic groups it was normal. 

The Arneth count did not parallel the sedimentation rate; it was usually normal in the 
gouty subjects but showed abnormalities in the rheumatoid arthritics and sometimes in the 
osteo-arthritics (a shift usually to the left, but sometimes to the right). 

The saline absorption test was valueless except in cases of gross circulatory disturbance. 

The glucose tolerance test, although producing some abnormal curves, in both the osteo- 
arthritic and the rheumatoid arthritic groups gave normal curves, taking an average of a large 
number of cases. 

Observation of the capillaries—notes being taken of their number, shape, &c., with a 
drawing eyepiece and photographs—showed a wide variation in normal individuals. This 
was so remarkable that the only clear-cut findings were a slight increase in tortuosity in the 
osteo-arthritic group—probably due to the increase in the average age of this group—and an 
increase in the visibility of the full-length of the capillary loop and of the basal meshwork 
in the rheumatoid arthritics, probably due to trophic thinning of the epidermis. 


RESUME.—La rapidité de la sédimentation globulaire, la formule leucocytaire d’Arneth, 
l'absorption de chlorure de sodium et la tolérance du glucose furent étudiés dans une série de 
cas d’arthrite rhumatoide, d’ostéo-arthrite, de goutte et de fibrosite, et les capillaires furent 
examinés directement pour déterminer les relations entre les anomalies de la circulation 
périphérique qui peuvent se trouver avec le type et l’activité de la maladie. 

La sédimentation globulaire, étudiée au moyen d'un tube 4 grand calibre, s'est montrée 
trés utile comme index de |’activité des cas d’arthrite rhumatoide, mais dans quelques cas 
les chiffres furent normaux. Chez la majorité des goutteux |l'indication était basse 
d’habitude, mais pouvait varier beaucoup en peu de temps. Chez les ostéo-arthritiques et 
les fibrositiques la sédimentation se montra normale. 

La formule d’Arneth ne suivit pas la sédimentation. Chez les goutteux elle fut le plus 
souvent normale, mais dans |’arthrite rhumatoide, et quelquefois dans |’ostéo-arthrite elle se 
montra anormale (déviation vers la gauche le plus souvent, mais quelquefois vers la droite). 

L’épreuve de ]’absorption du chlorure de sodium se montra sans valeur, sauf en cas de 
perturbation circulatoire manifeste. 

Quant 4a la tolerance pour le glucose, quoique quelques courbes anormales furent observées, 
la courbe moyenne dans un grand nombre de cas d’arthrite rhumatoide et d’ostéo-arthrite se 
montra normale. 

L’observation des capillaires (leur nombre, leur forme, etc., enrégistrés au moyen d’un 
oculaire 4 dessin et de photographies) montra de Jarges variations chez des sujets normaux. 
Ces différences furent si considérables que le seul résultat défini chez les malades fut une 
légére augmentation de la tortuosité des capillaires chez les ostéo-arthritiques, probablement 
due a |’’ge moyen plus élevé dans ce groupe que dans les autres, et une augmentation de la 
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visibilité de la longueur entiére de la boucle capillaire et du réseau basal dans |'arthrite 
rhumatoide, due probablement 4 un amincissement trophique de |’épiderme. 


ZUSAMMENFASSUNG.—Bei einer Reihe von Fillen von rheumatoider Arthritis, Osteo- 
arthritis, Gicht und Fibrositis wurden Blutkiérperchensenkungsgeschwindigkeit, Arneth’sches 
Blutbild, Glukosetoleranz, Kochsalzresorption sowie das Verhalten der Kapillaren beobachtet, 
u. zw. im Hinblick auf etwa vorhandene Beziehungen zwischen Anomalien des peripheren 
Kreislaufs und Art sowie Aktivitit der verschiedenen Erkrankungen. 

Die Bestimmung der Blutkérperchensenkungsgeschwindigkeit—verwendet wurde eine 
Roéhre mit weitem Kaliber—erwies sich bei den Fiillen von rheumatoider Arthritis als sehr 
wertvoll um einen Anhaltspunkt iiber die Aktivitit der Erkrankung zu gewinnen ; bei einer 
kleinen Zahl von Fiillen wurden indessen normale Werte gefunden. Bei Gicht waren die 
Werte meist niedrig, zeigten aber eine Tendenz zu erheblichen kurzfristigen Schwankungen. 
Bei Osteoarthritis und Fibrositis waren die Werte normal. 

Es_ bestand kein Parallelismus zwischen Arneth’schem Blutbild und Senkungs- 
geschwindigkeit ; wihrend es bei Gicht meistens normal war, zeigte es bei rheumatoider 
Arthritis und zuweilen auch bei Osteoarthritis pathologische Verinderungen (meistens im 
Sinne einer Links-, bisweilen aber auch einer Rechtsverschiebung). 

Mit Ausnahme der Fiille von vorgeschrittener Kreislaufstérung erwies sich die Bestimmung 
der Kochsalzresorption als wertlos. 

Die Untersuchung der Blutzuckerkurve ergab sowohl bei Osteoarthritis als auch bei 
rheumatoider Arthritis einen normalen Befund, sofern man die Mittelwerte einer grossen 
Anzahl von Fiillen zugrunde legt ; gelegentlich wurden allerdings abnorme Kurven gefunden. 

Die Untersuchung der Kapillaren—hinsichtlich ihrer Zahl, Form, usw., mittels Zeich- 
nungsokular und Photographien—ergab auch bei normalen Individuen grosse Verschieden- 
heiten. Diese waren so ausgesprochen dass der einzige unzweideutige abnorme Befund 
bei den Fillen von Osteoarthritis in einer leichten Zunahme der Schlingelung—wahrschein- 
lich eine Folge des héheren Durchschnittsalters dieser Gruppe—und bei den Fiillen von 
rheumatoider Arthritis in einer Zunahme der Sichtbarkeit der Kapillarschlingen in ihrer 
ganzen Liinge und des basalen Netzwerkes bestand ; letzteres diirfte wahrscheinlich auf 
einer trophischen Verdiinnung der Epidermis beruhen. 


MUCH clinical evidence has been produced suggesting changes in the peripheral 
circulation as a prominent factor in various types of chronic rheumatism. In certain 
cases of rheumatoid arthritis a tendency to vascular spasm is an early feature, and in 
osteo-arthritis there are often vascular changes. Moreover, any treatment calculated 
to improve the circulation—whether it be massage, heat in its various forms, 
alternating heat and cold, moderate exercise or sympathectomy, is helpful in the 
treatment of chronic rheumatism provided that it does not at the same time 
traumatize the affected joints. 

Various workers, largely American, have added pathological tests to substantiate 
the clinical evidence, and I have tried to repeat some of these observations and 
correlate them with clinical findings, in conjunction with the sedimentation rate and 
Arneth count, in clear-cut cases of chronic rheumatism. I might say, from the first, 
that my results have not been dramatic, that I have failed to find such clear-cut 
demarcations between the rheumatic subjects and normal controls as have been 
found by certain other observers, and that my observations have proved destructive 
rather than constructive. The tests used were the saline-absorption rate, the glucose 
tolerance, and finally direct observation of the capillary circulation of the nail bed. 

Two other clinico-pathological tests have also been used by other workers in 
the desire to throw light on the same problem, namely, blood-counts on drops of 
blood issuing from a finger stab directly after puncture, and after these drops have 
been wiped away, and observations on temperature change in the nail bed. In the 
former test in normals it was found that the count was slightly higher in the first 
sample of blood but that in arthritics the reverse was usually the case. This is 
interpreted by the authors, Pierce and Pemberton (1927), as being due to increased 
capillary spasm, slow issuing of the blood, and hence undue dilution by tissue fluids. 
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As regards temperature observations it was found by Wright and Pemberton 
(1930) that in arthritics the temperature of the nail bed was slightly lower than 
in normal individuals and that on cooling the whole body, the fall in temperature of 
the periphery was slower, and the return to normal slower than in normal subjects. 
This of course also suggests poorness of the peripheral circulation. 

In considering the pathological tests of the most value in assessing the activity 
and type of a rheumatic infection, one may take a lead from the observations made 
by Houghton (1936) on their value in pulmonary tuberculosis, a condition having 
many points in common at least with rheumatoid arthritis. He studies the value 
of the differential count, the sedimentation rate, and the nuclear count, in assessing 
the state of the disease. In the former he considers an increase in the number 
of monocytes an indication of tubercle-formation (a liability), in that of the 
polymorphonuclears an indication of decomposition and pus-formation (a liability), 
in that of the lymphocytes a reaction (an asset) and similarly in that of the 
eosinophils a reaction (an asset). He thus considers the blood picture as an 
indication of what is happening in the diseased tissues. 

The sedimentation rate he takes to be a gauge of the constitutional disturbance 
and increase in metabolism, and the nuclear count whether estimated as the Schilling 
count, Arneth count and weighted mean, or the Bonsdorff count (the latter being the 
same as the weighted mean multiplied by 100), as an indication of the degree of 
auto-inoculation and toxemia. In the present series of cases insufficient observation 
has been carried out on the differential count, but the sedimentation rate and 
Arneth counts have been performed in all cases and have been used in conjunction 
with the clinical data in order to assess the activity and type of the disease. The 
former was carried out by collecting 15 c.c. of venous blood into a syringe and tube, 
each rinsed out with 10% potassium oxalate, and then placing 10 c.c. of this in a 
conical tube graduated in tenths of ac.c. This was read at half-hour intervals and 
any fall below 90% at the end of an hour was considered abnormal, and below 80% 
markedly so. All estimations were also carried out in parallel with the Westergren 
and capillary methods, but we have found that the wide-bore tube appears to give a 
more delicate and accurate measure of the clinical activity than the narrow tube 
methods, and that the capillary method is almost useless. The Arneth count was 
carried out by the usual technique and the weighted mean, or average number of 
nuclear lobes per polymorphonuclear cell, has been used as the index. 

Hill (1931) found a shift to the left or low-weighted mean in nearly all cases of 
rheumatoid arthritis (average 1°9), to a less degree in subacute rheumatism, climacteric 
arthritis and gout, and no abnormality in fibrositis. His normal controls ranged 
from 2°4 to 3°0 and he found a tendency to return to normal with clinical improve- 
ment. Collins (1936) taking a weighted mean below 2°40 as a slight shift to the 
left, found a reduction of weighted mean in cases of rheumatoid arthritis and those 
cases of osteo-arthritis with cyst formation and also notes that this abnormality 
does not improve readily with decrease of clinical activity. 

Schulhof (1937) in a paper read to the I.S.M.H. at their meeting in Austria this 
year, dealt with the effect of the “bath reaction’ on the Arneth count. Examining 
this in 100 cases he found a definite shift to the left, or decrease in the weighted 
mean about the end of the first week of treatment, that the shift was not altered by 
salicylates and analgesics used to control the clinical reaction, and that there was 
later a tendency to return towards normal correlating, to some extent, with the 
clinical progress of the individual. This is not the place, nor have we followed up 
enough cases, to warrant a discussion on the relationship of the sedimentation rate 
and Arneth count, but it may be said that like most others we find the sedimentation 
rate of the utmost use in distinguishing early cases of rheumatoid arthritis, but 
there is a certain small group we are following up carefully where the sedimentation 
rata is persistently normal but which otherwise very closely resemble that disease. 
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A parallel instance is noted by Houghton as occurring in tuberculosis. Moreover, 
the rate is usually lowered in gout but in this condition it is much more prone to 
marked variations over short periods of observation. The Arneth count, taking as 
index the weighted mean, is more difficult to interpret. It did not run parallel to 
the sedimentation rate, was seldom far from normal in the gouty subjects, but some 
markedly low results—and also a few high results—were found among both the 
rheumatoid arthritics and the osteo-arthritics. So far the results obtained during 
bath treatment have been rather confusing, some showing a definite shift to the 
right. 

The saline absorption test is carried out by injecting intradermally in two 
pigdres 0°20 c.c. of normal saline and noting the time taken for its absorption, the 
end-point being read by palpation. In a normal person this is usually estimated as 
being more than 50 to 60 minutes, but there are many fallacies. The type of skin 
injected, the exact depth of the injection, and the amount of trauma due to the 
needle, are all variable, and make any slight deviation from the normal of little 
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value. The test was used by Aldrich and McClure (1924) and again by Cohen and 
Applebaum (1926) and the latter workers found a definite decrease in the time of 
absorption in localized anoxzemia, cardiac and renal disease, and when advanced 
vascular changes were present. 

In 14 cases of rheumatoid arthritis four showed a drop in absorption time below 
50 minutes but this abnormality did not parallel the clinical degree of activity or 
the fall in the sedimentation rate. Eight cases of osteo-arthritis all showed normal 
results as did eight cases of gout. Of normal controls taken from a fracture clinic, 
the part fractured being remote from the area punctured, eight out of nine gave 
normal results and the ninth, who had slight cardiac symptoms, gave the lowest 
result recorded. Four cases of empyema were also examined and two of these gave 
results as low as any of the rheumatoid cases, namely, thirty minutes. It therefore 
appeared that the group of rheumatoid arthritics, the only group of rheumatic 
disease that gave an abnormal result, was comparable with that of sick and toxic 
patients suffering from other infections. 

Accord ng to Pemberton (1920) the glucose tolerance test shows a delayed sugar 
removal and hence a high curve (Chart I), rapidly returning to normal in 60% of 
arthritics, and potentially so if the circulation of the extremities is reduced by both 
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legs and one arm being suspended above the level of the heart, in another 25%. 
He, however, used 100 grm. of glucose for this test-feed and took his upper limit 
of normality as 150 mgm.%. Any abnormal curves obtained may be due to delayed 
sugar removal from the blood or increased speed of absorption from the gut, and in 
order to disprove the latter hypothesis Pemberton (1925) administered at the same 
time urea and potassium iodide. He found no greater increase in the non-protein 
nitrogen of the blood or the nitrogen or iodine content of the urine than in normal 
controls and hence assumed that increased speed of absorption was not the cause of 
any increase in the blood-sugar. He therefore interprets this finding as evidence of 
delayed sugar-removal by the tissues, owing to vasoconstriction of the smaller blood- 
vessels to those tissues, and hence less contact of the blood with them. He states 
that after removal of sepsis there is often a rapid fall of the sugar level to normal 
with improvement in the patient, and that this delayed sugar removal occurs in 
sepsis and toxzemic states unassociated with arthritis, 

In this country the glucose-tolerance test is usually made with only 50 grm. of 
glucose and even then the upper margin of normality is usually placed in the region of 
165 rather than 150 mgm.%. Shackle and Copeman (1933) using 50 grm. of glucose 
repeated this work on arterial and venous blood in 50 cases, and stated that they 
obtained curves in nearly all cases of rheumatoid arthritis similar to the one 
illustrated in their article where the blood-sugar rises to 316 mgm.%. One wonders 
whether these high curves might be due to a low carbohydrate diet employed in the 
course of treatment, and whether sepsis had been less completely eliminated. 

In the present series of cases the test was carried out at 9 a.m. after an over- 
night fast and the blood was collected by blood gun puncture in tubes containing 
deposited oxalate and a minute pinch of fluoride. The estimations were carried out 
by Wallis’s modification of Folin and Wu’s method and after the first blood test 
50 grm. anhydrous glucose was given in 250 c.c. water. 

In about 100 classified chronic rheumatic cases the glucose tolerance test 
has been performed. In Chart II are shown plotted the average curves of 
47 rheumatoid arthritics, 16 osteo-arthritics, 11 fibrositics, and 8 gouts. It may 
be seen that, although in this series there were abnormal curves, among the 
rheumatoid arthritics five and the osteo-arthritics three, rising to or above 200 
mgm.% yet the average curves are not abnormally high. There seemed to be no 
relation between the height of the curve and the sedimentation rate, but one 
showed a dramatic fall after the removal of a septic focus. The group of cases 
showing the highest average curve was that of the osteo-arthritics, and the only 
possible abnormality in the average curves was the tendency for them to rise to 
their highest point at the hour rather than earlier. In order to correlate these 
results with those of the American workers a short series of cases had glucose 
tolerance tests performed on them within a few days interval using both 50 and 
100 grm. of sugar and the result of the average curves of these cases showed the 
curve in the latter to be about 10 mgm.% higher than in the former and that there 
was a definite tendency to a lag in the fall (Chart III). 

The method of examination of the capillaries of the nail bed was first suggested 
by Lombard (1912) and was improved by Wright and Duryee (1933). It consists of 
placing a drop of oil on the back of the finger and examining the thinned cuticle 
overlying the nail with the 4 objective and < 8 or X 10 eyepiece, and using a light 
focused on the surface by means of 4 convex lens. As in many things, practice is 
essential and it is not until many cases have been examined that the maximum 
detail is obtained. On a little practice, however, the terminal loops of the 
capillaries may be clearly seen but their number, regularity, diameter, the difference 
between the afferent and efferent stems, their length, their degree of tortuosity, 
speed of progression of the corpuscles, and general visibility, all vary greatly. 

In some cases the spasm of the vessels produces temporary stasis and apparently 
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interrupted circulation and Pemberton suggests that this is present in 25% of 


arthritics but in only 2% of normal controls. 


His other main differences consist of 


general pallor of the field, fewer capillaries, less contrast between the arterial and 
venous part of the loop and slower blood-flow. 

Bissett and Woodmansey (1932) carried out a like investigation on rheumatic 
cases—including fibrositis, rheumatoid arthritis, and osteo-arthritis—and normal 
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controls, and noted in the former fewer and less-filled loops, less tortuosity, greater 
length and better visibility, owing to the thinner epidermis. Wright and Duryee 
draw attention to the fact that by reflected light the thin endothelial wall and widely 
spread meshwork of muscle of the capillaries are not visible, but only the blood 
within, and likewise lay stress on the effect of age on conformation, the capillary 
loops gradually become elongated and more tortuous. They investigated many 
cases of cardiovascular disease and found that in high blood-pressure the vessels 
might be straight or tortuous, but the flow was rapid and uninterrupted. In 
low pressure the vessels were usually straight and moderately dilated and the 
flow was slow with frequent cessations. In arteriosclerosis there was nothing 
pathognomonic but interruptions were fairly frequent. In conjunction with Kovacs 
(1933) they examined the capillaries of a series of arthritics and found no significant 
abnormality except in the neighbourhood of Heberden’s nodes and actually swollen 
fingers, and here the number of capillaries was decreased and cessations in flow 
were more frequent. They took a much broader view than other authors and are 
less inclined to treat minor variations as abnormalities. Griffiths (1932) records 
that of 600 cases including 31 neurasthenics seven, all in the last category, showed 
disorderly capillary arrangement and variability in size to a very marked degree. 

The problem on commencing this investigation was how to avoid bias and obtain 
a record on a large number of cases without undue expense and wasting of time. 
Photography of the nail bed is very difficult and although with help from Messrs. 
Ilford, Ltd., I have obtained a number of photographs—using a carbon arc lamp and 
cooling system—it was impracticable to use this method for every case. I therefore 
obtained a drawing eyepiece and in addition to making notes in columns as to the 
presence of tortuosity, interrupted circulation, &c., I took a drawing of a sample 
field in each case so that these might be classified on their merits, irrespective of 
what type of case they represented. 

The first striking thing was the error obviously presented by the effect of 
occupation on the thickness of the skin and also by the effect on the first layer of 
capillary loops in the nature of shortening and increase in tortuosity on pressing 
back the cuticle. Secondly the extreme variation in the fields of normal individuals 
was most striking and perhaps one of the most typical “arthritic” fields with 
interrupted circulation that I have observed was in my own nail bed. So far I 
have no symptoms of rheumatism. 

The cases investigated were grouped into the categories of rheumatoid arthritis, 
gout, osteo-arthritis and controls and every type of capillary arrangement could be 
found in each group. Tracings of capillary fields were examined and classified 
without relation to the clinical diagnosis and no significant preponderance of any 
clinical group was found in any morphological group. 

In 43 cases the length of the capillary loops, their number and the presence or 
absence of regularity in disposition, interruption of circulation, tortuosity, and 
visibility, were all noted and these features were each considered in turn in relation 
to the clinical picture. The length of the loops visible and the number was slightly 
greater in the group of rheumatoid arthritics. As regards regularity of arrangement 
and visibility there was no significant difference between either group. Tortuosity 
was slightly more marked in the osteo-arthritics and interrupted circulation perhaps a 
little more in the rheumatoid arthritics, but the variation between the four groups was 
so slight as to be barely worthy of notice. Certain experiments were also carried 
out, the capillaries being examined at room temperature before and after immersion 
of the hands in hot and cold water, but no significant difference was noted between 
the reaction of the various groups. 

In the osteo-arthritics, the group with the highest average age, there was a 
slight tendency to increased tortuosity; and in the rheumatoid arthritics the full 
length of the capillaries and the basal meshwork was rather more easily seen, owing 
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PHOTOGRAPHS OF TYPICAL CAPILLARY FIELDS 


Fic. 1—A normal field. Fic. 2.—Normal field showing good definition 
of arterial and venous loops. 





Fic. 3.—Basal venous network (from normal individual), 





Fic. 4.—Basal venous network in rheumatoid arthritis. 





Fic. 5.—Field showing tortuous loops rather congested (from an osteo-arthritic). 
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Fic. 6.—Diagrammatic representation of the development of capillary loops. 
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to the trophic thinning of the epidermis, but no other significant abnormalities 
could be distinguished. 


[I wish to express my thanks to Dr. Hubert Gibson for his invaluable help, an: 
also to Messrs. Ilford, Ltd., for assistance with the photography of the capillaries. | 
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Discussion.—Dr. C. W. BUCKLEY said that he had been impressed by the results of some 
recent researches by Professor Talalajef of Moscow, who found that excess of carbohydrate 
in the diet materially affected the sensitivity of dogs, as measured by the Arthus phenomenon. 
In view of the difference in glucose-tolerance curves shown by Dr. Kersley according to 
whether 50 or 100 grm. of glucose had been taken, and the generally accepted view that 
carbohydrate excess was bad in certain forms of rheumatic disease, this might be due to 
increased sensitivity to the rheumatic infection caused by the diet. It would be interesting 
to see whether the sedimentation rate and the Arneth count were modified by variation of 
carbohydrates in the diet. 


Dr. G. L. KERR PRINGLE said he thought that one of the chief reasons why Dr. Kersley's 
tindings with the glucose-tolerance test had differed from those of Pemberton and others 
was because he had not differentiated between those of rheumatoid arthritis with a focus of 
infection and those {n which the focus had been removed —as, for instance, after tonsillectomy. 
\lso to a lesser degree differentiation should be made between severe, mild, and convalescent 
cases. In the series of 100 cases' which he had investigated the difference in the graphs 
was most marked and followed closely those of Pemberton. 

Referring to the Arneth count in osteo-arthritis, it was possible that the unequal findings 
were due to the probability of there being two distinct types, the senile degenerative and the 
more active cystic types. 


Dr. J. BARNES BuRT: The whole question of the peripheral circulation is of great 
importance in the study of rheumatism, from the point of view of etiology, progress of the 
disease and, above all, of its physical treatment, for the action on the blood-vessels is the basis 
of nearly all physical treatment. 

During this century the idea of infection and focal infection has tended to blind the 
physician to the importance of other factors, in spite of the fact that Dr. Pemberton has 
shown that something like 60% of cases of arthritis in the world war were precipitated by 
exposure to wet and cold, and that rather more cases of arthritis improved without removal 
of focal infection than when the focus of infection was removed, and also in spite of the work 
on the peripheral circulation carried out by Sir Thomas Lewis. 

Lewis stated that there are four factors which control the peripheral circulation: Factor /. 
The central nervous system, by means of the sympathetic system; this is a most difficult 
subject because our knowledge is still so uncertain. With regard to the other factors we are 
on much more certain grounds. Factor 2? is the presence of metabolites, which have a 
stronger action than anything else in promoting dilatation of the capillaries. Factor 3 is the 
local effect of cold and heat upon the limbs. Factor 4 is the general effect of heat and cold. 
thus, by heating the trunk the small capillaries of the limbs are caused to dilate. Under 


1 “ Glucose-tolerance in chronic arthritis", Pringle and Miller, Lancet, 1923 (i), 171. 
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tain conditions these factors antagonize one another, and one of the results of this may be 
» production of some form of rheumatism. 

For example : A man goes to sleep in a train, sitting up; his head is supported in an 
comfortable angle by his head muscles ; a draught from the window plays on his neck, and 
. feet are cold. After some fifteen minutes of sleep he wakes up and finds his neck stiff. 
is passes off with a little rubbing, but the next day he has a severe fibrositis of the neck 
iscles. What has happened? In supporting the head, the neck muscles have produced 
iantities of metabolites, and this according to factor 2 ought to have produced a dilatation 
the capillary system; but a cold draught is playing on this area and factor 3 comes into 
ay, namely vasoconstriction, as a result of local cold. If the railway carriage is cold, 
‘tor 4 also comes into play, namely, vasoconstriction of all the peripheral blood-vessels. In 
vere cases there is a fifth factor; if tissues are cooled below 50° F., hemoglobin fails to part 
with its oxygen. Thus in the above case the tissues of the neck muscles suffer from 

accumulation of metabolites, which ought to have been carried away by the dilated 
capillaries and veins, but local and general cold has prevented their removal by setting up 
vasoconstriction. The initial stiffness was due to the excess of metabolites, the later 
tiffness was due to inflammatory changes necessary to repair the tissues damaged by 
<cess of metabolites. 

There is, of course, no experimental proof for these statements; it is a question of 
eduction and clinica] experience. In ought, however, to be possible to prove experimentally 
what is the relation of fibrositis and arthritis to exposure to damp and cold, and Dr. Kersley’s 
uper indicates a beginning in that direction. 


Dr. JOHN BODMAN said that he too had to thank Messrs. Ilford Ltd. for their help and 
idvice. He suggested that the simplest means of obtaining routine capillary photographs of 
good definition was by means of the Leitz capillary microscope, which would plug into any 
mains circuit, and which was very portable, and using Ilford ‘ double X-press”’ plates on 
which, with this particular instrument, good negatives could be obtained at an exposure of 
1 25th second ; he had found that prints were best made on Ilford “ extra contrasty glossy "’ 
bromide paper. 

He had been struck by the similarity between the osteo-arthritic and the arteriosclerotic 
type of capillaries, and by the same type of similarity between the rheumatoid capillary with 
that seen in acrocyanotic tendency. 

He had been still more impressed with the investigations being carried out, particularly 
in Germany on routine photography of the capillaries in school children, which was tending 
to show that capillary development proceeded along definite lines in childhood, and arrest at 
one or other stage could be demonstrated as being associated with arrest in development in 
‘ther directions of the child’s physical or mental state. 

A series of drawings were shown illustrating these several stages of development, and 
further illustrated by actual capillary photographs, in which arrested development could be 
made out at various stages in arthritic conditions. A preliminary scheme was suggested for 
typing capillaries morphologically from their appearance, stress being laid on the different 
ippearance in the photographed structure. 

In conclusion, he suggested that the solution of the problem of the relation of capillary 
structure, in particular as applicable to rheumatism and arthritis, lay firstly in accurately 
issaying the anatomical variations and arrests in developments, according to some such 
scheme as he had put forward, and then by applying this type of classification to photographs 
from definite clinical groups. 


Dr. PHILIP ELLMAN said that, with Dr. H. J. Taylor, he had described a method for 
stimating the subcutaneous tissue oxygen and carbon-dioxide tension in man.! In cases of 
thronic rheumatic joint disease the results had shown that the diffusion of oxygen and carbon 
lioxide was normal. This indicated that there was no capillary stasis in these cases, and 
hat the flow of blood was a normal one. 

With regard to the blood sedimentation rate, his observations in cases of rheumatoid 
uthritis indicated that the rate of sedimentation of the red corpuscles was a valuable guide 
n estimating the degree of activity of the disease. 

In a closely allied infective disease—pulmonary tuberculosis—he had found that the 
sdimentation rate was less valuable from the point of view of prognosis than it was in 
1eumatoid arthritis. Hence, Houghton, workirg at Colindale Hospital, had used a blood 


1 Journ. Hygiene, 1935, 35, 3. 
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index as a method of estimating prognosis in pulmonary tuberculosis and considered it to | 
of greater value. Houghton’s formula represented three blood items, namely, the sediment: - 
tion rate, the von Bonsdorff count, and the polymorphonuclear-lymphocyte-monocyte rati 

In a few cases in which this index had been applied to rheumatoid arthritis he had n 
found it to be so valuable as it undoubtedly was in pulmonary tuberculosis, indeed it we; 
questionable whether the work involved in estimating this index justified its use over an | 
above the sedimentation rate alone. 


Dr. H. J. GIBSON that, as the results of the sugar-tolerance tests were completely «t 
variance with those of other workers, the question of the technique of the tests arose. H. 
had carried out those reported by Dr. Kersley, and he would be pleased to answer an) 
question regarding the methods used. 


Dr. L. C. HILt said that he had been particularly impressed by the care taken to avoid 
any bias in favour of the hypothesis of circulatory deficiency. 

One of the most interesting portions of the paper had dealt with the question oi 
diminished sugar tolerance. In so far as the speaker was concerned, Dr. Kersley’s 
investigations did not entirely dispel the fog which surrounded this problem. 

The investigations of Pemberton and his co-workers appeared to prove in a logical and 
satisfactory manner the presence of a diminished sugar tolerance in at least 75% of cases of 
rheumatoid arthritis. Having found that 60% of rheumatoid arthritics showed a diminished 
power of absorbing 100 grm. of glucose, the peripheral circulation of the remaining 40% was 
hampered by the process of elevating two legs and one arm for a period of one hour. Under 
these circumstances, 40% (the speaker said he could not vouch for the actual figures) of the 
remainder now showed diminished absorption, which number added to the original 60 
made a grand total of over 75%. A similar procedure of limb elevation carried out in a 
number of controls did not reveal carbohydrate intolerance in a single case. The final stage 
in the experiment occurred when, by giving vasodilators regularly over a period, the rate of 
glucose absorption had been appreciably improved. 

His (Dr. Hill’s) experience at the Devonshire Royal Hospital had been similar to 
Dr. Kersley’s in that while a considerable number of cases of rheumatoid arthritis showed 
diminished absorption, the figures were nothing like so high as those obtained by Pemberton. 
Some part of the explanation might lie in the giving of 50 grm. of glucose instead of the 
100 grm. given by the American workers, as suggested by Dr. Kersley, but this could hardly 
be the whole explanation. 


Dr. W. S. C. COPEMAN said he agreed with Dr. Kersley that the blood-sugar curve in 
rheumatoid arthritis did not invariably assume the form illustrated in the paper to which 
Dr. Kersley had referred.' It did so, however, in a great majority of active cases. 
He (Dr. Copeman) suggested that the cases investigated at Bath had possibly not been in 
such an active phase as those in his own series. 

He suggested on the basis of a small number of investigations which he had since made. 
that the reduced sugar tolerance found in these cases was not due, as was generally supposed, 
to a diminution in the area of the capillary beds due to spasm. 





1 “The glucose tolerance in rheumatoid arthritis,’’ Brit. M. J., 1933 (i). 
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[December 8, 1936] 


DISCUSSION: A FOLLOW-UP STUDY OF GENERAL 
PARALYSIS WITH SPECIAL REFERENCE TO MALARIAL 
THERAPY 


Dr. J. Ernest Nicole, and Dr. G. J. Harrison: The late results of malarial 
herapy.—Some explanation of why this paper deals with malarial therapy—a 
subject concerning which so much has already been said.and written—might not 
be inappropriate. Hitherto, the results published have often been of a temporary 
nature, owing to the inclusion of recent cases the ultimate fate of which was as yet 
undecided. The series to be now presented, however, though necessarily small, 
consists solely of patients admitted to Winwick Mental Hospital between January 
1923 and September 1926, that is to say of cases, the survivors of which have 
been observed for a minimum of ten years. These patients were all admitted 
during the short space of three years; they were certified under conditions of 
diagnosis and treatment that had had little time to vary, and all were from a 
limited and fairly homogeneous industrial area. 

The cases number 160, all males, the majority of whom were general paralytics 
and tabo-paretics (152), there being six cases of meningo-vascular syphilis and two 
of tabes. 

Of these 160 cases, 129 patients were inoculated, but as 14 failed to respond, 
only 115 actually had malaria. Several were inoculated for a second attack of 
malaria (41) and for a third (12), often repeatedly and unsuccessfully, so that the 
total number of malarial attacks produced was only 154, although 220 inoculations 
were performed. 

CLINICAL RESULTS 


These will be considered along the broadest of lines. As the question of what 
constitutes a genuine cure of neurosyphilis is always a difficult one, the criterion 
adopted here is that of fitness for life at home. Just as a surgeon will group some 
of his cancer cases as “ five-year cures’’ provided they have kept out of his hands 
for that time (even though the patients may not have been enjoying a hundred- 
per-cent. health) so shall we call five-year cures those patients who were living at 
home at the end of five years. Further, as most of the non-malarialized patients 
were dead before the end of the second year after admission, we shall speak of 
“five-year improvements”’ when a malaria patient, though not at home, was still 
living in hospital after five years. 

If the longevity is thus calculated from the date of admission rather than from 
the date of treatment, it is because the treatments have varied in length and have 
often been repeated, apart from the fact that we get thereby a basis of comparison 
between the malarialized and the non-malarialized cases. 

Non-malarialized cases-—Of the 45 cases in this group, none were discharged, 
only four patients were alive by the end of the second year, and they were all dead 
by the end of the seventh year. The only case in which the patient lived beyond 
five years was an old-standing one of tabes. 
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Malarialized cases.—Of the 115 cases, 36 (31°3%) were discharged at some time 
or another, though some of these subsequently relapsed and either died at home or 
were readmitted into hospital. 

As regards longevity, 17 patients (14°8%) were alive at home five years after 
admission, while 30 more (26°0%) were alive in hospital, a total of 47 (43%). Ten 
years after admission the numbers had dropped to 13 (11°3%) and 20 (17°4%), a 
total of 33 (28-7%). In other words, over a quarter of the cases gave a 10-year 
improvement, one-tenth at least achieving a 10-year cure.’ 


YEARS AFTER ADMISSION 


= 


TOTAL CASES 








Cuart I.—Showing patient alive each year after admission. 


SEROLOGICAL RESULTS 


The time element is important here, and the results have been grouped according 
to the period which elapsed between the malaria and the date of examination. 
They cannot be given in relation to individual cases, for a man who might have 
been tested in the second and third years after malaria might have been at home 
during the fourth and fifth, readmitted and retested in the sixth, left alone in the 
seventh and retested again in the eighth. Hence we must consider all these results 
in bulk, in relation merely to the post-malarial years in which they were obtained.” 
As a rule, however, in no case have any serological tests been performed more than 
once in any one post-malarial year. 

These results, obtained from over 400 cases, are expressed in Charts II to VI as 
the frequency with which abnormal serological reactions were still to be found, i.e. 
as the percentage of bloods and fluids still giving positive results. The data obtained 
after the tenth post-malarial year, being necessarily few, have been charted as 
occurring in the tenth year. 

Blood.—As time elapses after malarial treatment, the Wassermann reaction tends 
to become less frequently positive until, after the eighth year, over half the cases 
examined show a negative, or at the most a‘ doubtful, Wassermann result. The 

1 There are two relapsed cases in hospital now; the patients would be fit to be at home had they a 
suitable one to go to. 


2 In order to ope at least some examples of serological changes as seen in individual cases, 
details are appended of all those patients who lived ten years after admission. 
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flocculation tests, on the other hand, being more sensitive, remain more generally 
positive, over 80% in any one post-malarial year.* 

Cerebrospinal fluid.—Here the reactions become more readily negative than in 
the blood, and after the fourth year less than half the fluids show a persistently 
positive Wassermann. In the tenth to fourteenth years, only two out of 35 
Wassermanns were positive. The flocculation tests improve also but, as in blood, 
less so than the Wassermann. 
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CHART IIl.—Wassermann and flocculation tests in blood. 





The cell-count improves very rapidly and already in the first year less than half 
the fluids have a cell-count of over 10 perc.mm. After the ninth year only one 
cell-count was still abnormal out of 35. 

The globulin reaction alters less quickly, with usually a tendency to relapse in 
the third and fourth years, the proportion of positive globulins not falling below 50% 
until the sixth year. The total protein content improves steadily, and after the 
ninth year no fluid had a raised protein estimation. 

As to the Lange reaction, results here are more difficult to express, and they 
have been arranged in three groups according as to whether the highest figure 
reached in the curve was 5 or 4, 3 or 2, or 1 or 0. The Lange reactions of 5 or 4 
diminished rapidly and fell to below 50% already in the third year, only one such 
reading occurring in all the 75 fluids tested after the seventh year. Correspondingly, 
the frequency of Lange reactions 3 or 2 rose to over 60% in the sixth year. 

The normal Lange reactions of 1 or 0, increased steadily, until about half the 
examinations made in the eighth to fourteenth year showed a normal curve 


| Some maine is necessary with regard to what is meant by ‘‘ flocculation tests snitives ", The 
tests done on blood were the Meinicke (M.K.R.II. and M.K.R.Z.), the routine Kabn and the 
presumptive Kahn. A case that is recorded as giving positive flocculation tests is one in which both 
the Meinicke and the presumptive Kahn were positive. The routine Kahn was not taken into account 
owing to its being less sensitive than the other two, while a positive presumptive Kahn alone was 
disregarded because this test gives false positives too readily; the following table (based upon 
investigations done at Winwick) shows these points clearly :— 


Sensitivity in Sensitivity in 
0 syphilities 500 controls 
Per cent. Per cent. 
Meinicke = ‘as 90 98 
Presumptive Kahn. on 95 96 
Routine Kahn “we one 85 100 
Wassermann jn eae 70 100 


Further, the presumptive Kahn alone would have been of little value in assessing the effects of 
malaria, as in 315 post-malarial examinations it gave a positive result in all but six instances, whereas 
in the same examinations the Meinicke failed 29 times, the routine Kahn 52 times, and the Wassermann 
113 times. 

On fluids, the routine Kahn is the only flocculation test reported upon here, as it was very sensitive 
and gave 81-5% of positive resu!ts in 500 syphilitic fluids as against 70% for the Wassermann, while 
being only 0-25% unspecific in 400 control fluids. 
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CuHart III.—Wassermann and flocculation tests in spinal fluid. 
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CHART V.—-Globulin and protein in spinal fluid. 
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The above results show very clearly (1) the importance of the time element, the 
percentage of improvements becoming most marked after seven years, (2) that the 
serological reactions often become completely normal, (3) how the worst cases 
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clinically (those still in hospital after ten years) have now normal sera and fluids, 
and (4) the value of the flocculation tests in recognizing old treated syphilitics. 


COMMENTS 

All the 160 patients were not general paralytics, and out of the five cases of 
meningo-vascular syphilis which had malaria treatment one patient died in the 
second year, one died in the eighth, one was discharged and died at home in the ninth 
year, and two lived ten years (one at home and the other in hospital). The only 
treated tabetic is alive after fourteen years. 

The expectation of “ cures’ and “ improvements”’ might well be slightly higher 
than would appear from the above figures, owing to some patients dying from causes 
other than general paralysis. Thus :— 

In two cases, mentally unimproved, the patients died from an accident in the fourth year 
and from tuberculosis in the eighth year, respectively. 

Four patients, slightly improved, died of tuberculosis in the first year, of pneumonia in 
the third year, pneumonia in the fourth year, and of aortic disease in the seventh year, 
respectively. 

Three patients, very much improved, died of pneumonia in the second year, influenza in 
the second year, and tuberculosis in the sixth year, respectively. 

Three patients, discharged, died at home of tuberculosis in the fifth year, pneumonia in 
the eighth year, and a stroke in the ninth year, respectively. 

As regards number of rigors, the highest recovery rate (50%) occurred in those 
patients who had had nine rigors in the first attack, while those with 10 and 11 
rigors came next, with 44% each. The average number of rigors was 7°25 for the 
115 first attacks, 4°94 for the 34 second attacks, and 3°0 for the five third attacks. 

The value of renewing the treatment is shown by the fact that of the 29 
unimproved cases who had a second attack (only) seven were discharged, while one 
of the five third-attack cases also went home. 

Concerning the giving of arsenic: 17 cases had a course of “914”, two had 
stovarsol, and two had tryparsamide. Of these 21 cases eight were discharged, and 
four gave a 10-year cure. 

As regards the possible comment that the malarialized patients were, naturally 
and predominantly, those admitted in good health and in an early stage of their 
disease, it might be interesting to note that of the 47 cases who were bedridden at 
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first, 34 were inoculated, 28 had malaria (= 25% of all malaria cases) and five were 
discharged. Again, of the 93 cases admitted with wet and dirty habits, 71 were 
inoculated, 62 had malaria (= 54% of all malaria cases), 32 became clean and 11 
were discharged. 

CONCLUSIONS 

Malaria therapy in 115 cases of neurosyphilis (over 90% of which were general 
paralytics) has yielded a discharge rate of over 30%. The expectation of 5-year and 
10-year cures (not allowing for cases dying of other intercurrent diseases) would seem 
to be approximately 18% and 14% respectively, while that of 5-year and 10-year 
improvements (exclusive of cures) would be about 28% and 22% respectively. 

Serologically, all the tests tend to give increasingly frequent negative results with 
the passing of time since the malaria, such improvements bearing no relation to the 
clinical condition. 

The treatment is worth applying even to bedridden and advanced cases, and a 
renewal of it may achieve results where one application failed. The addition of 
arsenic may assist, but even by malaria alone striking results can be obtained. 

[We are indebted to the Medical Superintendent of the Winwick Hospital, 
Dr. F. M. Rodgers, for permission to publish these results. | 


Dr. W. D. Nicol and Dr. E. L. Hutton: 4After-results of malaria therapy.— 
Most authors when reviewing the results achieved by malaria therapy since 
its introduction by Wagner-Jauregg in 1917, have tended to lay stress on the 
undoubted “cures” achieved by this method of treatment in general paralysis. In 
this paper we would like to draw attention to the opposite side of the picture seeing 
that most workers report failure in 60% or more of their cases; relatively large 
numbers of patients still die of general paralysis and the population of our mental 
hospitals is rapidly being increased by the formation of a new type of chronic mental 
disorder—the arrested general paralytic. This aspect of the subject presents a really 
serious medical and economic problem. Why is the failure rate of malaria therapy 
so high, and is it possible for us to reduce it to less alarming proportions ? 

We have endeavoured to gain some light on this question, and to that end we 
have studied the relevant material which is available at Horton Mental Hospital. 
We count as failures all those patients who are unable to be discharged from 
hospital ; even this, strictly speaking, is rating the number of therapeutic successes 
too high, for a certain number of those so discharged, never regain their original 
mental capacity, and show definite blunting of their higher mental faculties. In our 
opinion the value of malaria in general paralysis lies almost solely in its spirocheti- 
cidal action; there is a good deal of histopathological evidence that spirochetes and 
the inflammatory changes associated with them disappear after treatment, but that 
any degenerative changes which have occurred are never favourably affected. In 
discussing the success of malaria therapy therefore, we believe it essential to 
differentiate between malaria as a spirocheticidal agent and malaria as a means of 
effecting a clinical recovery. 

As the result of our investigations we have been led to believe that malaria 
proves an effective spirocheticidal agent in about 85% of our cases, whilst the 
number of genuine clinical cures is probably not much above 20%. Thus if we 
regard malaria purely as a spirocheticidal agent, our number of successes is 
enormously greater than that of Dr. Nicole, but if we regard it as a means of 
effecting a clinical recovery our figures are lower than his. 

These conclusions are based upon a detailed study of the clinical course, and the 
serological and histopathological findings, of those patients (included under our 
heading of failures) whose admission to hospital occurred before December 31, 1934. 
This arbitrary time limit was fixed, because we are convinced by our experience that 
any general paralytic who has not made marked strides towards recovery within 
two years of treatment will never do so. 
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One hundred and forty-four surviving general paralytics—94 women and 50 men— 
have been examined serologically, before and after treatment. The reason for the 
larger number of women is because malaria therapy for them was instituted in this 
hospital as far back as 1925, the treatment of men not being undertaken until the 
latter end of 1931. Where death has supervened and where post-mortem 
examination has been possible, all brains of both treated and untreated cases have 
been examined with the assistance of the Central Pathological Laboratory at the 
Maudsley Hospital, and we have included in our present series only those whose 
brains were so examined. The examination has been histological, and has been 
confined to the cortex of the temporal, frontal, and motor regions. Search for 
spirochetes has only been practicable in cases in which the examination could be 
carried out soon after death; during the last year the iron reaction has also been 
tested. The number of brains examined is: Women, 48 treated, 17 untreated ; men, 
40 treated, 32 untreated. The total number of cases under review then (i.e. those 
treated with malaria and still in hospital, and those treated and untreated patients 
who have died) is 281—159 women and 122 men. 

Much has been written previously with regard to serological and post-mortem 
findings, and the general conclusion is that it is not possible to correlate results with 
clinical symptoms. It is our endeavour now, however, to explain our findings in relation 
to results and though some of our postulates are perhaps theoretical it would appear 
from what material we have, that it is possible to correlate our findings and so afford 
some explanation for the failure of these patients to respond to treatment. 

The treated patients remaining in hospital can clinically be roughly classified into 
three groups. (1) Where the disease process is arrested, (2) where progressive 
deterioration is taking place, and (3) where the patient is either suffering from a 
psychosis associated with asymptomatic neurosyphilis, or in whom general paralysis 
is superimposed on an already existing psychosis. Serologically there are two 
groups : those in whom the Wassermann reaction of the cerebrospinal fluid, the cell 
and protein content, and the Lange colloidal gold curve, remain substantially 
unaltered after treatment and those in whom the Wassermann reaction is 
considerably reduced or completely negative, the cell and protein content being 
within normal limits, and the gold curve negative. We think that the persistence of 
a positive Wassermann reaction of the cerebrospinal fluid is an indication that 
malaria therapy has failed to kill the spirochete; in other words the spirochetal 
process is still active. 

We base this assertion on the following grounds: (1) In those cases in which 
both serological and histopathological examinations have been possible there is a 
striking agreement between the two; the persistence of positive serological findings 
is accompanied by the typical microscopical appearances in the brain whilst these 
latter are almost invariably absent in those patients in whom the cerebrospinal 
fluid has become negative. (2) Included in our series are a certain number of 
patients in whom the disease appeared to have been cured or arrested, but who 
subsequently relapsed ; in these patients the symptoms of the relapse were similar 
to those found in classical cases of general paralysis and they had the usual paretic 
serological changes in the cerebrospinal fluid. The fate of these patients was similar 
to that of patients suffering from a primary attack. A few improved after a further 
course of treatment, in some the disease is apparently arrested, and some have died ; 
in those cases in which post-mortem examination was permitted the typical histo- 
pathological picture was found. 

Therefore on clinical and serological evidence we divide our cases into two 
groups. (1) Patients in whom a positive fluid persists in spite of treatment, that is, 
in whom malaria therapy has been ineffective in destroying all the spirochetes. 
The subsequent clinical course of these patients will depend upon the nature of the 
lesions, inflammatory or degenerative, caused by the spirochete before treatment 
was administered and on the length of the latent period which ensues before the 
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remaining spirochetes begin again to produce symptoms. (2) A large group 
characterized by definitely reduced or negative serological findings, which group we 
subdivide into four: (a) patients in whom there is a permanent nonprogressive 
deterioration ; (b) patients showing progressive physical and mental deterioration : 
(c) patients with an associated psychosis and asymptomatic neurosyphilis or super- 
imposed general paralysis; (d) patients dying of some intercurrent illness in no way 
related to general paralysis. 

It will be seen then, that such a classification is dependent on serological findings. 
In the first group, the patient may be in a state of remission; the process may be 
temporarily arrested, or he may even be deteriorated. In the second group the first 
two subdivisions are arbitrarily divided, and no doubt there are eases which will 
merge from one group into the other, but. clinically there are many cases in whom 
the progress of the disease is arrested at varying mental levels for an indefinite 
period. The second sub-group, however, can be differentiated in the more severe 
clinical form ; it is characterized by a progressive deterioration which may follow a 
rapid course, or may proeeed very slowly. 

As regards the histopathology, what do we find? In untreated cases there 
are characteristic perivascular changes in practically every brain. In the treated 
cases typical appearances are only found in quite a small number; some of these can 
undoubtedly be explained by death having occurred before malaria has achieved 
its effect ; others may belong to the fulminating type of general paralysis with its 
rapid fatal progress, against which malaria has no curative effect. Yet others have 
remained alive for some years, when there appeared a sudden recrudescence of 
symptoms, followed by death. In the larger number of deceased treated paralytics we 
find either very slight atypical infiltration or no appearances of general paralysis at all. 

The question of relapses affords further evidence in support of our classification. 
Several cases have come under our notice in which there existed a manic-depressive 
psychosis and in which the superimposed general paralysis has definitely been cured, 
but the cyclical disorder follows its usual course. Serologically these cases are negative 
and in one or two patients dying of intercurrent disease the brain has appeared 
normal both macroscopically and microscopically. These relapses show no mental 
symptoms suggestive of general paralysis, apart from some residual physical signs 
of neurosyphilis. A different class of relapse exists however. It would seem that 
they are rare, but we have been fortunate in observing some cases, in which the 
mental symptoms are characteristic of general paralysis, and the fluid has remained 
strongly positive. Unless a history of previous treatment and recovery was available, 
one would conclude that an untreated case had presented itself. In all cases of this 
nature it cannot be too clearly stressed that where serological tests have been carried 
out, these cases belong to Group 1 of our classification and show both serological and 
histopathological evidence of general paralysis. 

Now let us issue some conclusions for these phenomena. Malaria as a thera- 
peutic agent is highly successful from a serological or histological point of view; it 
kills the spirochete in the majority of cases, a negative fluid results, and at death 
the brain shows little or no evidence of general paralysis. It is only in a very small 
proportion of cases that the spirocheticidal action has failed, as evidenced by a posi- 
tive fluid and typical post-mortem findings in the brain. Malaria, too, prolongs life, for 
untreated patients die within a few months to a year or so of onset and the 
deterioration seen is typical. Another result of malaria therapy is the appearance of 
a mental picture entirely foreign to the classical symptoms of general paralysis— 
precoid states and hallucinatory phenomena which were never observed before. 

If we are right in our conclusions that malaria is an effective spirocheticide in 
85%, how can we account for the large number of clinical failures to which we have 
drawn attention? We have already said that a small number of them can be 
explained by the fact that the patients are suffering from some associated psychosis, 
or succumb to some intercurrent disease. 
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There still remains unexplained that large group of arrested or deteriorating 
cases with negative serological and histopathological findings. We have only a 
hypothetical explanation to offer, namely, that before the spirochetes were destroyed 
they had already done irreparable damage to the brain. Symptoms due to the 
spirochetes, and to the inflammatory changes induced by them, clear up, but the 
symptoms caused by actual degeneration of nervous structure persist. The sub- 
sequent clinical course of the patient depends upon the site of this degeneration. 
In those arrested non-progressive cases it must be situated in non-vital areas, 
whereas in those cases which rapidly or gradually go downhill, one surmises that 
the spirochetes, before they are killed by the malaria, cause degeneration in cells 
connected with vital functions, and so is started a vicious circle which will per se 
lead to the death of the patient, irrespective of the spirochetes. This possibility was 
suggested by Monrad-Krohn as far back as 1920,' when he was reviewing the 
possible causes of failure of the antisyphilitic remedies employed in those days. 

What is the result? The silting up of our mental hospitals with a population 
of semi-arrested cases in whom life is prolonged, which creates a social and economic 
problem. Patients who before the introduction of malaria therapy would have died, 
now only too often eke out an unprofitable demented or psychotic existence. We have 
long since urged that a patient who does not respond to the first attack of malaria is 
not going to respond to all, and it would appear that a second course of malaria is only 
indicated in patients in whom the first course has produced a good remission, but who 
subsequently showed evidence, clinical or serological, of general paralysis. Malaria 
reapplied to a case with mental deterioration and a negative fluid is useless and 
undesirable. We do not yet know exactly how long it takes for a fluid to become 
completely negative; it would appear to be in the neighbourhood of from two to four 
years. We have purposely refrained from quoting figures. We hope to extend our 
researches and be in a position to publish a more detailed account at some future 
date. Though some of our conclusions may be theoretical, we are convinced that the 
aim of malaria therapy is to produce a negative cerebrospinal fluid. Lumbar 
punctures should be performed before the discharge of a recovered patient from 
hospital, and these examinations should be repeated at intervals until the fluid 
is negative. We would point out that the repeated examination of blood-serum 
is apparently useless for assessing the progress of the disease. It is rare for the 
positive findings in the serum to disappear, and the bulk of our cases with 
completely negative fluid findings continue to show strongly positive findings in 
the serum. If a patient remains well and is doing useful work outside, but his 
cerebrospinal fluid findings remain positive, with no tendency to reduce, he should 
be given a second course of malaria. This valuable therapeutic agent should be 
applied to the asymptomatic case of neurosyphilis, and every opportunity should 
be sought to carry out prophylactic work or to treat the case at the earliest possible 
moment, and not wait until general paralysis has manifested itself, as irreparable 
damage may then have occurred, only to be checked by treatment, with the result 
that a useless life is prolonged indefinitely, with little prospect of recovery. If this 
is so, the answer to the problem which we indicated at the beginning of this paper 
lies surely in prophylaxis and earlier diagnosis rather than in giving more intensive 
treatment or in substituting one form of treatment for another. 


Dr. Thos. Tennent: Malarial therapy: Results from the Maudsley Hospital.— 
Treatment of general paralysis by malaria was adopted at the Maudsley Hospital 
shortly after it opened in 1923. The following year a supply of tryparsamide 
became available for use and the results of treatment were published by Dawson? in 
1925. He concluded that, used by itself, tryparsamide was not more beneficial than 
other arsenical preparations. Further experience has not confirmed this opinion. 
In 1925 treatment by relapsing fever was employed, but the dangers and difficulty 


1 Journ. Ment. Sci., 1920, 66, 46. 
2 Lancet, 1925 (i), 1072. 
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in controlling the fever proved so great that the method was abandoned. Since 
that date the method of choice has been malarial therapy followed by tryparsamide. 
Where tryparsamide has been used alone, it has been because of the presence of 
some factor which contra-indicated malarial therapy. I have indicated elsewhere 
that intravenous injections of tryparsamide are given at weekly intervals over long 
periods; some of these patients have received several hundred injections. In many 
cases completely negative serological findings have been obtained. As yet I have 
not seen a relapse in a patient in whom there has been obtained, as the result of 
treatment, a good clinical remission and completely negative serological findings. 

During the years 1923-1931 there have been treated 89 adults diagnosed as 
suffering from general paralysis. Of these 66 were treated by malaria plus trypar- 
samide and 23 by tryparsamide alone. Of these patients all but four have been 
traced, so that it is possible to consider the results in 63 treated by malaria 
and tryparsamide and 22 by tryparsamide alone. 

Much has been written about mistaken diagnoses and the inclusion of other 
clinical conditions. Dr. Golla has said he reckons that of the cases he has now 
under observation, 7 to 10% never have suffered from general paralysis, though 
they were diagnosed and treated as general paralytics. Such figures seem to me 
amazingly high. In reviewing the present series of cases, the diagnosis has had to 
be amended in one case. It was that of a patient treated in 1924 and diagnosed as 
suffering from general paralysis of the manic type. Since then he has had a further 
attack of mania and one of depression, so that the true diagnosis is obvious. In ail 
the other cases the diagnosis seemed justified. 

In assessing degrees of improvement, various groups have been formed, two of 
which require further explanation :-— 

Good remission.—In this group are included those patients who show that degree 
of recovery which enables them to play the part of normal citizens again. There 
is no evidence, superficially, of psychic disorder, but detailed investigation would 
show, in some, memory or other defects. They have resumed their previous 
occupations or are regularly employed in a similar capacity. 

Partial remission.—This group includes those who are able to remain at home, 
but in whom the degree of impairment is marked. They are unable to obtain or 
retain regular employment. As a rule they are dull, docile, and lacking in mental 
capacity. 

The present condition of those patients treated between five and thirteen years 
ago is, therefore, as follows, the results having been tabulated for comparison. 


A B 
Malaria and tryparsamide. Try parsamide 
(62 cases (22 cases) 
Good remission ona be nad 23 5 
Partial wes ioe na ont 11 5 
Mental Hospital te ab oat 8 2 
Dead = = pe 20 10 


It seems worth recording that of the 20 deaths in Group A, four patients, at the 
time of death, were enjoying a good remission so far as their mental state was 
concerned. Two of these died from malignant disease, one from streptococcal 
meningitis and the other as the result of a motor accident. 

It has been recognized for several years that the prognosis is dependent in large 
measure upon the clinical type of illness, the age of the patient, and the duration of 
symptoms prior to treatment. At the Maudsley Hospital treatment of general 
paralysis has, since 1929, been restricted, to those patients in whom the prognosis 
was considered to be good. Consequently the number of good remissions obtained 
has been high. Experience has convinced one of the value of early diagnosis and 
immediate treatment. Further progress in treatment is dependent upon a greater 
recognition of these factors and a better understanding as to which syphilitic patient 
is likely to develop general paralysis. 

















eee 


Sectional Proceed ings of the Royal Society of Medicine “a 


page 35 


Section of Epidemiology and State Medicine 
President—Surgeon Rear-Admiral SHELDON F. DUDLEY, O.B.E., R.N. 


[January 22, 1937] 


Mechanical Tabulation of Hospital Records 
By B. E. Spear, F.S.S., and C. A. Gounp, M.C., B.Sc." 


STATISTICAL tabulation consists of two intrinsically different processes, 
namely :— 

(1) The classification of the data to determine their position in any table to be 
prepared. This will be referred to as “ coding” ; 

(2) The counting of the coded items falling into different classes or groups. 

The former process cannot be mechanized and in some cases requires special 
knowledge; the latter process when mechanized is known as “mechanical 
tabulation ”’. 

There are two different types of punched card equipment—the Powers and the 
Hollerith. In the former, the sensing of the holes and the controlling of the whole 
mechanism are accomplished by mechanical means and in the latter these functions 
are accomplished electrically. The principles of both systems are similar but the 
equipment itself differs materially. 

A simple mechanical tabulation outfit consists of: (1) Cards of standardized 
shape, size and thickness; (2) A card-punching machine; (3) A card-counting and 
sorting machine. 

The card-punching machine is so constructed as to enable a card to be perforated 
in 12 fixed and numbered positions in each of 45 vertical columns so that each hole 
can be identified by reference, firstly, to the column in which it occurs and, secondly, 
to the numbered position which it has in that column (see figs. 1 and 2, page 37).” 
The function of the counting machine is to pick out and count the cards which have 
a particular hole punched in them and thus by assigned meanings for each punched 
hole the items are enumerated by the machine for the purpose of the tables to be 
prepared. 

The material to be coded and tabulated for hospitals is contained in the patients’ 
case-papers, but there are several alternative methods of transferring the information 
to the cards and the process of coding becomes varied accordingly. The alternative 
coding methods are briefly as follows :— 

(a) Coding the items upon the case-paper itself, the cards being punched directly 
therefrom. 

(b) Coding abstracts of case-papers, such as summary sheets, or case-registers, 
or © questionnaires,’ and punching the cards directly from them. 

Where no case-abstracts or case-registers are prepared or available :— 

(c) Coding on “ coding strips”. 

(d) Coding automatically by specially designed cards entered directly from the 
case-papers. 

The above methods considered in detail.—-(a) This method is only applicable 
where the case-papers are kept together in one place and are readily available for 
coding and easily handled. 

1 We gratefully acknowledge permission to make use of and discuss the London County Council’s 
forms and procedure in the mechanical tabulation of the medical records of the County hospitals and 
institutions. It must however be understood that the Council’s acquiescence in any views which we 
express is in no way implied. 


2 Above the ten lines numbered 0 to 9 on Fig. 2 there are two additionai lines at the top of the card, 
the X and V (or Y) lines not shown in the figure, 
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(b) In cases where abstracts of the case-papers are prepared for the use of the 
registrar or for filing, &c., these could be coded and utilized for mechanical tabulation. 
Since they could be replaced if lost, they could be sent away to the service department 
of a tabulating firm for tabulation. On the other hand, abstracts can be made which 
are solely designed for the purpose of mechanical tabulation. 

Where no case-paper abstracts are prepared at the hospital there are two 
alternatives. ; 

(c) The use of coding strips: These are strips with 45 numbered lines (corres- 
ponding to the 45 columns of the card) upon which either the data or the numbers of 
the holes to be punched are entered. These are used in the administration of the 
tuberculosis scheme in London and also in Birmingham. 

(d) Cards so designed as to take the place of coding strips. 

Method (d) was adopted for the London County Council hospital services: The 
fact that it differs from that generally followed gives occasion for some preliminary 
observation as to the position of matters in London when the method of mechanical 
tabulation was first proposed by us towards the end of 1929. 

When the London County Council took over the hospitals and institutions of the 
London boards of guardians, on April 1, 1930, only a few of the guardians were 
preparing annual reports containing substantial statistical returns; of these, by far 
the most comprehensive was that prepared by the Medical Superintendent of Hackney 
Hospital, Dr. W. Brander. This report was so well designed and detailed that we 
made it our basis in considering the kind of information and the type of returns 
which it would probably be necessary to prepare. 

As the staff transferred to the Council from the hospitals, &c., had not been 
accustomed to prepare statistical returns in any detail it was necessary to reduce to 
the simplest possible form the work required of them, since it was almost entirely in 
addition to their normal duties at that time. It was this need for simplicity which 
mainly determined the method ultimately worked out for obtaining the statistical 
tabulations required. Coding strips would have involved throwing upon the hospital 
staff the whole of the coding work, or, alternatively, the entry of the items in full on 
coding strips, which would then have had to be entirely coded at the central office. 
Coding at the central office was nevertheless to be preferred for reasons of 
uniformity in regard to some of the items, particularly those relating to the diseases 
and conditions dealt with. 

The usual methods of dealing with statistical material of this kind, namely, by 
coding strips, or summary abstracts, were therefore discarded and a card was designed 
which could be entered up directly from the case-papers at the hospital with a 
minimum amount of writing, and yet leave relatively little head-office coding to be 
done. This was accomplished by printing “ coding panels ” on the card itself. These 
coding panels were so framed as to indicate automatically to the puncher the items 
in each column to be punched". 

The “ coding panels” referred to above will be seen in the illustration of the 
“General” card on page 37 (fig. 1), on the left-hand side of the card, numbered 
14 to 23. By striking through the words “ Gen.” and ““ Med.” in “ Panel 14, Wards ”’ 
it is indicated that hole 4 in column 14 is to be punched. In the double Panel 18, 19 
the fact that the patient was admitted from home and sent home after treatment is 
indicated by punched hole “0” in column 18 and hole “0” in column 19 and so on 
with the other panels. It is only in double panels that the numbers themselves are 
struck through. In all others the item opposite the number is struck through. 

The General card shown is that in use at the present time, and differs in respect 
of some of the items from that originally used in 1930. Below the General card is 
a skeleton card, which is punched in exactfy the same positions as the card itself. 


1 The use of coding panels was not new; they would no doubt have been in general use if the visible 
key punch had been introduced earlier. 
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The lower diagram may be said to show the card as.the coder sees it, while the upper 
shows it in the form of a case-abstract. The advantage of having the disease and 
conditions diagnosed and treated written in full on the cards is that the Powers card 
thus becomes a readable abstract of the case-paper so far as those items are 
concerned which are necessary to meet the Council’s requirements (figs. 1 and 2). 
On the front of the card the principal diseases, conditions and complications, 
diagnosis and treated in cases which have been discharged are stated in full. Inthe 


GENERAL CARD. 
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case of death in hospital there is provision for a statement on the back of the card of 
either (1) the certified cause of death as shown on the death certificate, or (2) the 
final diagnosis as qualified by post-mortem results in cases where a post-mortem has 
been made. Similar provision is made on the back of the Fever card (fig. 6, p. 39). 

A clerk, after a little practice, memorizes the position of the items in each panel 
and can make out cards at a rate of about one per minute on the average, this 
being certainly less than the time which would be vequired to enter the same data in 
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a case-register. The order of the items on the card has been brought into alignment 
with their order on the case paper as far as practicable to facilitate the clerk’s work. 

In addition to the General card a special maternity card has been designed and is 
shown in the illustration below. Owing to the number of items required in 
maternity work both sides of the card are used at the hospital and this involves 
punching the items shown on the front of this card on to a separate card, for 
tabulation purposes (figs. 3 and 4). 


MATERNITY CARD—FRONT. 
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The procedure in framing Powers cards for the Council’s special hospitals taken 
over from the Metropolitan Asylums Board was not associated with the same 
difficulties and uncertainties as were met with in the case of general hospitals; for 
although the hospitals were taken over on April 1, 1930, the card system was not 
applied to them until January 1, 1931, and by that time all the requirements of the 
Ministry of Health had been formulated. In the case of the general hospitals they 
were not known. The cards as designed provided for unbroken continuity of the 
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Metropolitan Asylums Board’s tables and for the provision of other requirements, 
including those of the Ministry of Health (figs. 5, 6, 7, 8). 

It will be seen on reference to the special hospital cards which are reproduced on 
this page and on p. 40, that they contain a considerable amount of material relating 
to special forms of treatment, complications developing in hospital, contrasts of 
conditions on admission and on discharge and other matters not required for 
stereotyped annual returns but of value for departmental use (figs. 5, 6, 7, 8). 
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In the case of tuberculosis, valuable information is given as to the effect’ of 
sanatorium treatment on weight, sputum tests, classification, &c., and in addition 
such matters as the assigned mode of onset, family history, special forms of treat- 

ment, &c. 

For dealing with these cards the.Council has installed the following machines of the 

Powers-Samas Company :— 

Two Card-punching machines 

Two Check-punching machines 

Two Census machines (printing, counting, sorter; three bank). 
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We have already dealt broadly with the functions of the punching machine; there are, 
however, several different types of these machines and that used at County Hall is known as 


an automatic visible key-punch. 
45 columns, according to the indications given on the Powers card : 
into the machine and all 45 columns are punched simultaneously. 


In this machine the operator sets the keys for the whole 


the card is then slipped 
The advantage of this 


machine is that when a key is inadvertently touched and thus set in error, the error can be 
rectified before the card is punched. 


Skilled operators attain 


PULMONARY TUBERCULOSIS 
CARD. 


a punching rate of about 300 
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cards an hour with an error-rate of less than one per cent. 


Fia. 8. 


As there are usually about 45 holes 


to be punched on each card an error rate of one per cent. means only one error in 4,500. 


The check-puncher or Verifier is a hand-operated machine. 


The card is placed in the 


machine and passes through it, column by column, as the correct key for each column is 


pressed down by the checking operator. 


key is pressed by the checking operator, the machine jams. 


The “ 


Census ”’ 


machines.—These are the mechanical tabulators. 
specially constructed by the Powers-Samas Company for the census of 1931 and are 


If a hole is not correctly punched, or the wrong 


The machines were 














41 Section of Epidemiology and State Medicine 639 


designed purely for statistical purposes. Both are three-bank machines, i.e., they count 
on three columns at a time. They may be regarded as consisting of three units, namely, 
(1) a sorting unit, (2) a counting unit, and (8) a printing unit. These census machines 
(1) sort the cards into 12 boxes corresponding to the 12 holes punched on any column on the 
card ; if no hole is punched the card passes into the “ Reject’”’ box ; (2) count the number of 
cards falling into each box (when a box is full the machine stops automatically) ; (3) count 
at the same time the number of punched holes in each of 12 positions in any two other 
columns on the card; (4) print, when the run is finished, (a) the aggregate number of cards 
passed through the machine, and (6) the number of holes in each of the 12 positions for each 
column or “ bank’’. 

The running rate of this machine is 24,000 cards per hour. 

By passing the cards relating to a hospital once through the machine we shall know, 
for instance, from columns 14, 18 and 19 of the General card the number of patients 
discharged from each ward during the year (each ward being boxed separately in the 
machine) ; the number of patients admitted from home, other hospitals, institutions, &c., 
respectively, and the number discharged to home, hospital, &c. If we wish to know the 
place whence admitted or whither discharged in respect of the patients in each ward we 
should run the cards in each box through again. The result would be a table showing for 
each ward of the hospital the place whence the patients had been admitted and whither 
they had been discharged. 

Although the working speed of the machine is 24,000 cards per hour, the time taken in 
handling the cards, and in incidental work, reduces the average rate considerably. 


The economy effected by the use of a mechanical tabulation unit may be roughly 
measured by the number of times each card is passed through the machine to 
produce all the tables required. For the Council’s tabulations each card is used 
from 12 to 28 times, and in general, this would mean that hand tabulation would 
probably involve the same number of separate references to the originals in the 
preparation of the same tables. The whole value of this machinery lies in its 
practically unlimited scope for analysis, afforded by the sorting mechanism. It is 
not intended for mere summary tabulations, though it can, of course, be used for this 
purpose. 


Some idea of the capacity of the normal card for the purpose of analysis may be obtained 
from a consideration of the disease code. First of all, twelve groups of diseases can be 
indicated by the 12 punched holes of a column, and a thirteenth be represented by no hole 
at all being punched. Each of these 13 groups can be sub-divided into 13 sub-groups by 
appropriate coding in the next column; again, each of these 13 sub-groups may be further 
sub-divided in the third column ; and so again in the fourth. By this time we should have 
13 by 13 by 18 by 13 = 28,561 different diseases or conditions or their variations defined. 
For most practical purposes three columns used in this particular way suffice. 

The capacity of the card may be increased in various ways: Powers cards are made with 
65, 90, and even 130 columns, instead of the standard 45 columns. These cards require 
suitable machines adapted to deal with them. The capacity of a single column is moreover 
not fully represented by 12 holes, because double-punching can be used; thus instead of 
giving a single meaning to a particular hole in a column, we might give a single meaning to 
a particular pair of holes in that column; and as there are 66 different pairs of holes in a 
column, each column could be made to represent 66 different items. 

For reasons of simplicity, both in punching and in tabulation, double-punching has been 
avoided so far as possible in these cards. Double-punched cards must for sorting purposes 
be passed twice through the tabulating machine (the second time inverted), instead of once 
only as with single holes. 

Various ways of expanding the range of the tabulator have been devised ; the card may 
be divided horizontally into 90 columns of six items each, with double punching of each of 
these half columns; or by slight adjustment of the mechanism certain sorting pins may be 
put out of action so that the machine picks out a particular hole in a column which is 
multiple punched. 


The disease code.—Since the disease code is the heart of the card where hospitals 
are concerned, we may supplement observations on the simpler forms of code which 
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we have already made by a more detailed description of the disease code which is, 
of course, too complicated to be put in panel form. 
The international List of Causes of Death, 1921 edition, was adopted as the basis 
with some modifications and with the addition of non-fatal diseases or conditions. 
The code adopted required four columns. The first column denotes the 13 disease 
groups as follows :— 
Group 0-—Infectious disease. 
» 1—Tuberculosis and venereal disease. 
»  2—Neoplasms. 
,  8—-Other general diseases, rheumatism (excluding heart), blood diseases, Kc. 
»  4—Diseases of the nervous system. 
»  5—Diseases of the circulatory system. 
» 6—Diseases of the respiratory system and of the digestive organs (excluding 
alimentary tract). 
» %7—Diseases of other parts of the digestive system (i.e. the alimentary tract). 
» 8—Diseases of the genito-urinary system. 
me 9— Diseases of the skin, bones, joints and muscles. 
»  \—Natal, infantile, senile and ill-defined diseases. 
» W—lInjuries, poisons, &c. 
» 7— —Diseases, &c. of pregnancy. 


The last group, relating to maternity cases, has no hole punched in the first or 
“group” column. When such unpunched cards are passed through the machine 
they fall into the “ Reject’’ box. They are nevertheless separately counted. 

On passing the cards relating to one of these groups once through the tabulator 
a record is obtained of the number of cases of 24 different diseases. Thus in the 
case of Group 0, the machine would count and record in print the number of cases of 
each of the 24 infectious diseases set out in the first two columns of the code. 

We did not anticipate that more than about 24 diseases in each of the groups 
would be required for annual tabulations, either for Ministry of Health’s require- 
ments or for the Council's annual report and we therefore used the 24 available 
positions of the second and third columns of our code to denote the more important 
diseases occurring in the groups set out above. We reserved the fourth column for 
sub-division, or particular forms, of any of these 24 diseases. Experience has shown 
that this code works satisfactorily. 

The cards of each hospital are normally kept in the 13 disease groups shown. 


EXAMPLE OF THE FORM OF THE DISEASE CODE. 
Disease Group 0. Infectious Diseases—Acute. 


Code No. Disease Code No. Disease Code No. Sub-divisions 
0-- Cerebrospinal fever 0-0- Measles, morbilli (M.) 03-0 Anterior nasal (A.N.) 
01-- Chicken-pox, varicella 0-1- German measles, rubella 03-1 Laryngeal (L.) (includ- 
(C.) (R.) ing A.N.) 
02-- Continued fever 0-2- Mumps, epidemic paro- 03-2 Faucial = tonsillar (T.) 
titis (E.P.) (including L. and A N.) 
03-- Diphtheria, membran- 0-3- Polio-encephalitis 03-3 Nasopharyngeal (N.P.) 
ous croup (D.) (including T., L. and 
A.N. 
04 Dysentery 0-4- Polio-myelitis 03-4 en alone 
05 Encephalitis lethargica 0-5- — fever, scarlatina 03-5 Carrier: Convalescent 
(S. 
6 Enteric fever: Typhoid 0-6- a alastrim, 03-6 Carrier: Contact 
variola 
07-- Enteric fever: Para- 0-7- Vaccinia, effects of 03-7 Carrier: Not defined 
typhoid vaccination 
08 Erysipelas 0-8- Whooping-cough, _ per- 0: -8 — 
tussis (P.) 
09 Influenzal pneumonia 0-9- Malaria 0. -9 — 
ox Influenza with other 0-X- Tape and thread worms, 0--X Carrier cases (not diph- 
lung disease helminths theria) 
0V-- Influenza—other 0-V- All other infectious 0.-V _ 
diseases 


Note.—Inoculation, immunization, reaction (not vaccination). Infectious diseases only 0-VV. 
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The procedure followed in the preparation of the card for tabulation is as follows:— 


(1) At the hospital—On the discharge or death of a patient particulars are 
entered on the Powers card from the patient’s case-paper. The cards are then 
enclosed in a wrapper, on which is entered the date and the number of discharges 
and of deaths on that date: they are then sent to County Hall. 

(2) At the Central Office. On receipt the Powers cards are counted to see that 
their number agrees with the statement on the wrapper in which they are received. 
The discharges and deaths are listed daily and at the end of the month this list is 
checked against a monthly return of discharges and deaths received from each 
hospital, on a special summary return which is prepared in connexion with hospital 
costing. Any discrepancies are reported to the hospital and the necessary corrections 
made. The cards are examined for any clerical errors or inconsistencies and for 
incomplete or indefinite medical details. Incomplete cards are put aside and a form 
is sent to the hospital indicating the further information necessary. When this form 
is returned the cards put aside are completed and are thereafter passed to the coder 
and check-coder ; finally all the cards are passed to the punch operator and check- 
puncher, and thence in turn to the tabulating machine operator by whom they are 
sorted into hospitals and then into disease groups. 


Our experience is that it is essential to give time and attention to careful scrutiny 
of cards before they are passed for mechanical tabulation; otherwise discrepancies 
and inconsistencies are discovered in the course of tabulation, which results in 
endless difficulties and loss of time. 

Nature of the statistics obtained by means of mechanical tabulation.—Over 
300,000 Powers cards are now dealt with annually and the number is increasing. 
Some 120 statistical tables are prepared each year from them for Ministry of Health 
returns, for the Council’s annual report for “ London Statistics’ and, quarterly, for 
the Council’s Hospital Management Committee. The distribution of cards for the 
year 1935 was as follows :— 





General hospitals ... 174,236 
Public Health and Public Assistance Institutions (sick inmates me )... 10,198 
Maternity (labour) ... omR ine ion am -.. 15,287 
Infectious diseases ... sites ene ner _ ia .. 81,584 
Pulmonary tuberculosis eee er se aid : = 3,598 
Non-pulmonary tuberculosis . vee - eas os 873 
Children’s hospitals .. : - * as pe ans 8,807 
Other units (Sheffield Street) ad s . sia 504 
Ambulance (accident cases) ... eae = ae = .. 49,335 

Total ... 294,422 


Special statistical investigations.—Apart from the routine statistics referred to 
above, the statistical branch of the Public Health Department makes, from time to 
time, special investigations arising from research work at certain hospitals or at the 
Central Office. For example, during 1935 a statistical analysis was made of the 
effect of serum treatment by the intravenous, and by other routes, of scarlet fever 
at the Park hospital; while in 1936 a detailed analysis of the results of artificial 
pneumothorax treatment for tuberculosis, under the London County Council durirg 
the period 1920 to 1930, was carried out for the purpose of Dr. F. J. Bentley’s article 
on the subject recently published by the Medical Research Council.’ For the special 
reports on periodical measles epidemics in London the cards provide much material 
with regard to complications and for examining the effect of special methods of 
treatment in the Council’s infectious disease hospitals, &c. 

The work of summarizing and preparing for publication the various summary 
tables from the machine tabulation sheets is a detailed and often a complicated matter. 

Disease index.—The cards afford the head office a complete card index of all 


' Special Report Series No. 215, ‘‘ Artificial Pneumothorax.”’ 
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principal diseases and complications or other conditions treated in the Council's 
hospitals and institutions. This service has proved of good use in connexion with 
the consideration of special measures for dealing with a particular disease, and also 
as an aid to the review of case-papers relating to special conditions or diseases in 
connexion with their investigation or treatment. 


Mechanical Tabulation in Manchester and Glasgow 


Mechanical tabulation has also been applied to the preparation of hospital 
statistics in Manchester and Glasgow and we are indebted to Dr. Veitch Clark, 
Medical Officer of Health of Manchester, and Dr. A. S. M. Macgregor, Medical Officer 
of Health of Glasgow, for information as to the procedure adopted. Practically the 
whole of the records of Glasgow’s city health service is mechanized, statistics relating 
to the medical inspection and treatment of school children, the sanitary services, 
infectious disease notification, the special hospitals service and general hospitals 
being thus prepared. 

The Hollerith system is used, the installation being as follows: hand-punch, 
verifying punch, electrical counting sorter (running speed, 24,000 per hour) and 
electrical tabulator (speed, 9,000 cards per hour). 

In regard to general hospitals, the following points of difference in procedure 
from that in London are noteworthy :— 


In Manchester (Powers System), a form of case abstract is used and the items are 
coded directly on to the form at the hospital on admission. The form is then sent to the 
head office where the admission particulars are punched on tothe cards. The forms are then 
returned to the hospital and on the discharge or death of the patient, the discharge particulars 
are also coded on the form which is then returned to the head office and the Powers card 
completed. The advantage of this procedure is that the head office has admission particulars 
available for periodical tabulation in advance of discharge particulars. The number of cases 
passing through the general hospitals is about 30,000 annually. Extension of the method to 
other services is contemplated. 

In Glasgow, the method was applied to general hospitals as from May 1930. Separate 
forms of abstract are used for general, maternity and mental cases respectively, but all are 
punched on to one form of card, namely, that shown in fig. 2, p.37. The abstracts as to 
the items and their arrangement are similar to those of the London County Council’s cards, 
and are, therefore, self-coding except as to diseases diagnosed and operations performed, 
these being coded at the head office. 

About the same number of general hospital cases are dealt with in Glasgow as in 
Manchester. 

In regard to special hospitals, mechanical tabulation was introduced in Glasgow as far 
back as 1926 and as the form of card adopted is. exceptional, the following particulars are 
quoted from Dr. Macgregor’s description :— 


“The card, besides providing for data regarding the treatment of cases of infectious 
disease admitted to hospital, also covers the booking and registering of these cases for 
ordinary public health purposes. The cards are bound in books of fifty, interleaved 
with a flimsy. These books are carried by the sanitary inspectors and are written up in 
the homes of the patients. Booking particulars are written on the flimsies and a 
carbon placed between the flimsy and the card allows an exact copy to be made on 
the card. On returning to the office each evening, the inspectors extract the cards 
from the books and pass them through the district medical officers to the section 
where the booking information is punched on the card. 

In so far as cases are treated at home, the record is complete and the cards are 
laid aside but are available for weekly, monthly and annual tabulation. The cards 
for cases removed to hospital are filed according to hospital and are later selected for 
the punching of hospital information. This information is taken off at the time of 
admission from the Hospital Daily Returns of Admissions when particulars regarding 
the hospital, date of admission, the ambulance and mileage involved in removing are 
punched and at the time of dismissal from the Hospital Daily Returns of Dismissals, 
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when the whole card is completed by the punching of date of dismissal, number of 
days’ residence, conditions on dismissal, and the final diagnosis. To enable the card 
to be selected for this purpose, each hospital case is given a removal number at the 
time of notification and this number is passed to the hospital and to the inspectors. 
In this way the hospital statistics are kept in agreement with the ordinary statistics 
of cases notified under the Infectious Diseases Notification Act. 

While cases are under treatment in hospital, the cards are grouped according to 
each hospital so that the central office has a complete register of cases receiving 
treatment in each hospital at any given date. Tabulations of the cards are made 
weekly, monthly and annually. The weekly tabulation gives the incidence of each 
disease in the various districts of the city ; monthly tabulations deal with the hospital 
dismissals and the duration of residence ; annual tabulations are, of course, more 
elaborate and include the basic data for the annual reports of each hospital.’ 


SOME GENERAL OBSERVATIONS ON THE SCOPE OF MECHANICAL TABULATION. 


From what has been said it will be seen that the application of mechanical 
tabulation methods to the analysis of hospital records places a powerful agent in 
the hands of the investigator. In this direction we feel-that the almost limitless 
possibilities of the system have not been, and are not, realized. 

Among subjects that suggest themselves for the application of the method may 
be mentioned :— 

(1) A complete survey, periodically, of hospitalized disease in London. 

(2) Cancer. Survey. Influence of family history, infectious disease, 
injuries and other conditions. Civil condition as a factor among women. 
The role of cell-secretions. 

(3) Maternal mortality and its causes. The cause and incidental conditions 
of abortion. Puerperal sepsis. The surgery and infection. Fertility: the 
cause of its decline and its relation to maternal mortality. Inverse relation 
of poverty and maternal mortality, both of sepsis and of all other deaths 
in childbirth. 

(4) The causes of accidents and injuries in the street, in the factory, and 
in the home; resulting disablements. 

(5) Tuberculosis. Factors in the incidence of pulmonary tuberculosis 
among young women. Infection, heredity, and environment. Comparison of 
family history in (a) bovine tuberculosis, and (6) human tuberculosis among 
patients of the same age. 

(6) Mental disease. Types. Assigned cause. Duration. Relation to 
civil conditions, occupation, sex, &c. Decennial survey to show increase or 
decrease in types, &c., corrected for place of résidence. 


In our opinion the limited value of stereotyped annual returns should be 
particularly stressed and we suggest that consideration should be given to the reduction 
of the output of this kind of return and the introduction of tables dealing with some 
particular disease or condition, the subject of inquiry being changed from time to time. 

A centralized survey of municipal maternity work might, for instance, be introduced 
by a return of the number of Cesarean sections in relation to age and indication, 
and a return of versions performed, in relation to period of gestation (at the time), &c. 
Periodical specialized returns of this kind might have a wholesome influence on 
current practice in municipal and poor-law hospitals and institutions. 

Research—In an article entitled “Modern methods in handling hospital 
statistics’ (Bulletin of the Johns Hopkins Hospital, 1921, 32, 184), Professor 
Raymond Pearl, in an extremely interesting and suggestive discussion of the 
possibilities of mechanical tabulation in research work, observes: 

“The modern statistical calculus is a highly intricate and complex branch of 
higher mathematics. It is unreasonable to suppose that the same person is likely 
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to be .. an expert in both medicine and statistical mathematics. Yet the 
investigator in medicine, by force of the very nature of the data, is compelled to use 
the statistical method analysing and presenting his results. The result is sometimes 
a little sad if judged by the same canons of scientific method as those by which the 
published work of a physicist, for example, is judged.” 


We suggest that the real cause of these “sad results” lies in the fact that a 
medical training is essentially directed to the cultivation of the powers of observation, 
while the statistician has nothing to do with making observations but with their 
analysis. It may even be said that a good doctor is, necessarily, a bad statistician. 

Research, whenever the analysis of recorded observations is involved—no matter 
what their nature—should be carried out in close collaboration with a statistician. 
In some respects the Registrar-General functions as the Ministry of Health’s 
statistician, but the field of his survey is practically limited to the dead. Surely 
there is more to be learnt from the living; and in any case a Ministry of Health 
without a permanent statistical officer is a rudderless ship. 

It is worthy of mention that mechanical tabulation is used to a far greater 
extent in the keeping of accounts than in statistical work. In both the need for 
accuracy issupreme. The following humorous observations by a chartered accountant 
are of interest :— 

“The introduction of office machinery necessitates the general raising of the 
intelligence level of the office staff. Any fool can keep books with pen and ink, but 
a fool easily discovers that the mute obedience of the machine soon proclaims the 
foolishness of the machine’s master. In other words, the fool who controls machines 
soon gets things so tied up, and the consequences of foolishness are so serious that 
employers almost automatically discover the fools and fire them.” (S. W. Rowlands, 
LL.B., F.C.A.) 


Millions of pounds are spent annually in the keeping of books to track expenditure, 
but little or nothing is spent upon finding out what the expenditure of money has 
produced. This is the work of the modern statistician, but it will never be properly 
performed until his rank and appointment is as independent as that of a Government 
auditor. . 

Nowhere else in the world is there a population living under such uniform 
conditions as to climate, subsoil, food and water supply, drainage, &c., or so little 
affected by the influence of special occupational risks, or so well supplied in regard 
to hospital and medical services (with consequent greater accuracy of diagnosis and 
extent of specialized treatment) as in the County of London. Yet as a field of 
intelligent research into such burning problems as maternal mortality, mental disease, 
cancer and tuberculosis, it is practically entirely neglected. 
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DISCUSSION ON THERAPEUTIC METHODS OF 
ARRESTING H/ZMORRHAGE 


Professor A. St. G. Huggett: Hzmorrhages capable of medical treatment 
can occur in the superficial or the deep tissues and may be generalized or localized. 
The generalized types need general measures of treatment, whereas the local or 
single hemorrhages can be treated by direct applications, with varying success 
dependent upon the accessibility. 

The measures of treatment may be grouped under three headings. 

First, and foremost: Measures to remedy any underlying constitutional cause, 
such as scurvy. Second: Steps to prevent the flow of fluid blood from the bleeding 
vessel or vessels. Third: Consolidation of the blood. 

Arrest of the flow of fluid blood.—In the case of capillary or venous oozing—if in 
deep inaccessible tissues, endeavour to remove the underlying cause and rest the 
patient to reduce the circulation rate to a minimum. If it is accessible, we can 
compress the site of hemorrhage and also coagulate the blood. 

With arterial blood-flow, for which surgical measures are not desirable or possible, 
the underlying factors must be attacked. The main cause of arterial flow is the 
arterial blood-pressure. This depends upon three main factors: (1) The volume of 
blood (this rarely fluctuates under physiological conditions) ; (2) the cardiac output, 
which is dependent on the venous inflow and the various factors controlling it, 
and on the rate of the heart, and the peripheral resistance resulting from the 
viscosity of the blood and (3) (most important), the tonus of the blood-vessels and 
the factors, nervous and chemical, controlling this. 

These general rules are of particular importance in regard to the cerebral and 
coronary arteries where the blood-flow is directly proportioned to the systemic 
blood-pressure. 

The most important objective is therefore to keep the blood-pressure low. This 
is best achieved by avoiding excitement and by obtaining the maximal muscular rest. 
To do this it may be necessary to use sedatives, such as morphia, which yield full 
muscular and nervous relaxation. Needless to say, pressor drugs are to be avoided. 
Conversely, drugs producing general vasodilatation, e.g. nitrites, might perhaps find 
a use in the treatment of hemorrhage. Finally, local vaso-constrictors can be used, 
such as pituitrin, vaso-pressin or adrenalin. 

Consolidation of the blood.—This term is used because it includes the artificial 
mode of consolidation due to styptics, chiefly ferric and lead salts, alum, 
and tannic acid. These do not produce true coagulation but act as precipitants of 
the blood proteins. The precipitate so formed is loose and relatively inefficient, 
having no binding or retractile capacity. 
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In true coagulation the essential change is the physical alteration of the 
colloidal plasma protein from a sol to a gel. There are several theories as to the 
mechanism of the change. For the purpose of this paper the Morawitz-Fuld 
(1903) hypothesis as modified by Mellanby (1908) will be adopted. In this 
theory the alteration of the sol fibrinogen to the gel fibrin is considered as 
due to an enzyme thrombin. The isolation of this enzyme by Mellanby (1933) 
and the description of its properties has placed the theory on a firm foundation of 
fact. The enzyme thrombin does not exist, as such, in the blood or tissues but is 
formed from a precursor—prothrombin. This was originally thought to be associated 
with the platelets or thrombocytes. It is now known to be a globulin in plasma, 
closely resembling fibrinogen in its properties (Mellanby 1908 ; 1930). The conversion 
of prothrombin to thrombin in the blood is brought about by the agency of an 
activating ferment from the tissues, called thrombokinase, in the presence of the 
calcium ion normally in the plasma. This thrombokinase is liberated easily and 
plentifully from all injured and dying tissue. 

Platelets were suggested by Morawitz to be the source of prothrombin. It was 
shown by Wooldridge (1884), and confirmed by Mellanby, that prothrombin was in 
the plasma and that platelets are not responsible for its existence or activity. 
Indirectly, coagulability is often, though by no means invariably, proportional to 
the platelet count. The platelets can be looked on as disintegrating tissue and as a 
source of thrombokinase. 

Ionized calcium is essential for normal blood-clotting im vivo. There is an 
optimum amount in the plasma. Increase as well as decrease can inhibit blood- 
clotting. 

Coagulation may, therefore, be slowed or stopped by decrease or removal of any 
one of these four factors—fibrinogen, prothrombin, thrombokinase, and calcium. 

The two main factors which will increase blood-clotting are the enzyme thrombin 
and the activator thrombokinase. Of these two, the latter is the more important. 
The reason for this is that in plasma the prothrombin and the fibrinogen are 
associated in a loose complex, as shown by Mellanby (1908). They are both globulins 
with close iso-electric points. When the prothrombin is activated, the active enzyme 
is therefore directly associated with its substrate, and coagulation proceeds. But 
the excess thrombin cannot persist and cause intravascular clotting because there is 
also present an antithrombin. This antithrombin does not prevent freshly formed 
thrombin from acting on the fibrinogen but does prevent thrombin, added to blood, 
or injected intravenously, from having any potent coagulant effect, except in colossal 
doses. On the other hand, as Wooldridge (1886) found, tissue extract (thrombokinase) 
is a very rapid coagulant if given intravenously. 

Thrombokinase is, therefore, the most potent of the physiological coagulants. 
It bas been identified by Howell with the phospho-lipin cephalin. It is of interest 
to note that Naish, Timperley, and Clark (1936) have recently described a product of 
bromide treatment of egg-white, which has potent coagulant properties. 

Thrombin itself, which was isolated by Mellanby in 1933, was found to have all 
the properties of a true enzyme. Its action is accelerated by rise of temperature 
but excess heat kills it. 

There are three well-known diseases of the blood associated with haemorrhage, 
namely hemophilia, melena neonatorum, and purpura hemorrhagica. True 
hemophilia is a hereditary disease, transmitted according to Nasse’s Law. It is 
characterized by a normal platelet count, but by a clotting time, in shéd blood under 
controlled conditions, of many hours. The essential defect in the blood appears to 
be an abnormal stability of the prothrombin-fibrinogen complex (Addis, 1911). The 
initial trigger action of the injured tissues, by which thrombokinase can activate the 
prothrombin, is defective. On the other hand sufficient thrombin, if added, will 
readily clot the blood. 




















17 Therapeutics and Pharmacology with Medicine 647 


In melwna neonatorum the plasma proteins are probably defective and so there 
is a longer clotting-time. In consequence, blood transfusions will restore the 
normal coagulation time. 

In cases of purpura the clotting-time is normal but two factors are present, 
namely, deficiency of platelets and increased fragility of the capillaries. Excision of 
the spleen often, though not invariably, improves the condition, producing at the 
same time a rise in the platelet count. The mechanism of action is obscure, but if 
we regard platelets as a source of thrombokinase and as probably removed by the 
reticulo-endothelial system it is possible that their over-destruction is diminished by 
the removal of an integral portion of that system. 

Sir Almroth Wright (1894) showed that bleeding could frequently be inhibited 
by the administration of 5% carbon-dioxide. Certainly, increased alkalinity of 
the blood does inhibit thrombin. 

The main coagulants used in medicine may be listed in five physiological classes. 

(1) Thrombokinases.—These include tissue extracts, platelet extracts, or prepars- 
tions made from brain-tissue or cephalin itself. 

(2) Thrombins.— These can be prepared pure, directly from prothrombin, 
thrombokinase and calcium. They are, however, so far as one knows, not marketed, 
or used in clinical medicine, though they give the best thrombin preparations. 
Usually thrombin is marketed after preparation by the original or a modified 
Buchanan method, which in essentials consists in washing the excess thrombin 
from fibrin or blood-clots. The other alternative is to use the highly active 
thrombin from viper venom (Macfarlane and Barnett, 1934). 

(3) Calcium variants.—Either calcium salts (lactate or levulate) may be 
administered, or parathyroid extract, with a view to raising the ionized blood calcium. 
Sodium citrate has been used with success. Presumably this acts by lowering the 
ionized blood calcium to the normal optimum. 

(4) Proteins.—Foreign proteins and peptone, or even blood-sera from animals, 
have been injected. These act, apparently, by producing varying degrees of shoek 
and exciting the liver so as to increase the fibrinogen and prothrombin content of 
the plasma. 

(5) Physical means.—(a) Restoration of the pH of the blood to normal by carbon 
dioxide inhalations ; (b) Extreme heat applied locally will cause local coagulation of 
the plasma globulins, e.g. hot saline, the cautery or diathermy; (c) Styptics. As 
already mentioned, heavy metals and tannic acid will precipitate the plasma proteins 
and cause a loose plug of precipitated blood to form. 
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Dr. Maurice Davidson: In view of my intention to deal with principles rather 
than with details, I do not propose to enter into an elaborate account of all the 
various causes of hemorrhage, but a few words must be said as to the main divisions 
into which, from a practical point of view, they may be grouped. 

Bleeding may originate from some portion of the respiratory tract, or from the 
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alimentary tract, or from the genito-urinary tract. Apart from these, one has to 
consider those forms of bleeding from any part of the body which are associated with 
the primary disorders of the hemopoietic system, and with certain virulent bacterial 
infections. It is, perhaps, in the latter class of case especially that the most obvious 
and dramatic hwmorrhage is seen. 

The commonest cause of hemoptysis is, as you know, pulmonary tuberculosis. 
The hemorrhage may occur at any stage of the disease, and may be of any extent, 
from a few streaks to a pint or more. Although its occurrence is usually a source of 
alarm both to the patient and to his friends, it is, on the whole, seldom that life is lost 
from this cause through lack of application of the appropriate treatment. In most cases 
of fatal hemoptysis from phthisis death occurs within a few minutes. In those 
instances in which the physician has had time to reach the case, the patient usually 
recovers for the time being. It is by no means easy to assess the real value of 
many apparently successful remedies. The administration by mouth of fairly large 
doses of ergot is difficult to justify on any basis of experimental pharmacology, and 
yet the cessation of the hemoptysis within a few minutes of taking this drug is a 
phenomenon sufticiently frequent in the experience of clinicians to suggest that it is 
not always a coincidence. Intravenous injection of a 10% solution of calcium 
gluconate and the simultaneous intramuscular injection of hamoplastic serum would 
seem to have a more rational basis. Hzmoptysis, due to pulmonary congestion 
associated with mitral stenosis, may be an urgent affair, but treatment here is a 
question of dealing rather with the underlying condition than with thesymptom. It 
is because of the frequency of diagnostic errors in this connexion that ] mention this 
point, since hemorrhage from this cause is not infrequently attributed to tuberculosis 
of the lungs where no such condition exists, and failure to deal with the congestive 
heart failure is the result of ignorance of its existence. In hyperpiesis, bronchiectasis, 
new growths of the bronchus, &c., the treatment is that of the disease itself ; 
haemorrhage in these cases seldom, if ever, calling for any specific measures directed 
to the symptom alone. 

It is in cases of disease of the alimentary tract, especially gastric and duodenal 
ulcer, that the treatment of hemorrhage is at once so difficult and so important. 
Lives have been lost from gastric hemorrhage which would have been saved through 
timely surgical intervention at the optimum moment after suitable blood transfusion. 
This is especially true in cases of long-standing chronic ulcer. The technique of blood 
transfusion in these circumstances and the intimate co-operation between physician 
and surgeon are points of paramount importance and should not be obscured by 
enthusiasm for other theories in regard to the treatment of hemorrhage. 

Where surgical treatment is not contemplated, the value of blood transfusion as 
a remedy for the heemorrhage—apart altogether from the replacement of blood lost— 
is considerable. Hsmorrhage associated with other gastro-intestinal lesions—such 
as growth, acute obstruction, and so on—and most cases of bleeding from the lower 
bowel demand treatment of the responsible cause. This is mainly a matter of major 
surgery and does not come within the scope of our discussion. The same may be 
said of most genito-urinary hemorrhages and of bleeding from various gynecological 
causes. Two exceptions may be mentioned: First, the hematuria which is due to 
some focal infection (a relatively mild form of toxic glomerular nephritis), and 
secondly the various instances of menorrhagia or metrorrhagia not associated with 

gross pelvic disease. Treatment of the former is mainly a question of the discovery 
and elimination of the infective focus—often somewhere in the region of the mouth— 
and involves a combined effort of surgery and bacteriology. The latter is not 
infrequently an expression of some common disease of general medicine, a primary 
anzmia for example, to which the main therapeutic effort must be directed, though 
various local measures and specific remedies, such as ergot and its derivatives, may 
have to be added to the general treatment. 
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I now come to the general group of diseases in which hemorrhage from various 
parts of the body is a prominent symptom. This includes not only the primary blood 
diseases, anewmias, leukemias, and so forth, but also various infections, especially 
streptococcal infections, leading to serious changes in the blood state, and often 
marked by hemorrhage of alarming and possibly fatal character. The value of 
blood transfusion in these conditions is undoubted, but it must be remembered that 
this therapeutic weapon is not without certain disadvantages. Despite careful 
grouping, it is not always possible to guarantee the patient against the occurrence of 
a reaction the severity of which cannot be estimated, nor can the general effect upon 
the individual be exactly determined. Much care and discrimination are necessary 
in these cases, in which one is not infrequently between the devil and the deep sea. 
The patient’s condition may be such as to demand immediate assistance, often 
involving the use of double-edged weapons, which may give very little margin of 
safety if they produce a severe reaction. | will give an example of the kind of 
practical difficulty which I have in mind. A young woman was sent to me by 
her doctor for advice as to the treatment of purpura, of which she had had more 
than one attack. He said that he had contemplated giving her serum, but would 
like to have my opinion first. When I examined her, she had the marks of a recent 
purpuric rash distributed generally all over the body and still evident upon all four 
limbs. Menstruation was regular, but the loss of blood was usually excessive. 
Apart from these evidences of a hamorrhagic tendency, she did not complain much 
of her health, and a clinical examination showed no sign of any gross organic 
lesion. Examination of the throat showed rather large, slightly cdematous, 
unhealthy-looking tonsils. I thought that these might well be a source of general 
infection, and suggested further investigation before any final decision was made as 
to treatment. After her admission to hospital a swab from the tonsils yielded, on 
culture, a pure growth of hemolytic streptococci. This was what I had in some 
measure anticipated ; in fact I had said to her doctor that in the event of a decision 
to remove the tonsils I thought a good deal of pre-operative preparation would be 
desirable. In view of the known tendency to bleeding, I had it in mind to give her 
very small doses of autogenous vaccine, guarded by protective injections of anti- 
streptococcal serum and, at the appropriate moment, to have the tonsils dissected 
out. A few days after admission, and before any active treatment had been started, 
she began to bleed from the uterus. About the same time, or very shortly after, she 
had a severe epistaxis, and a blood-count showed a serious drop in the hemoglobin. 
Attempts were made to check the bleeding by local plugging, and a blood transfusion 
was given. The patient’s condition was materially improved, but further 
hemorrhage occurred after a short interval, and was repeated again and again. At 
no time did her condition warrant the risk which would have attended an attempt 
to enucleate the tonsils, and in spite of many and repeated transfusions, she bled 
profusely from the nose, the gums, the palate, and the uterus, and died eventually, 
about two months after admission. In addition to the blood transfusions, scarlatinal 
anti-streptococcal serum was given on several occasions, together with gradually 
increasing doses of antigen prepared from her own culture of hemolytic 
streptococcus. No severe reactions resulted from the vaccine. 

I do not for a moment think that any question of surgical treatment could 
reasonably have been entertained during the period that this patient was in hospital, 
though I am much inclined to believe that, had her tonsils been removed months 
before, this unfortunate sequence of events would probably have been prevented. 
For this omission I do not think anyone could justly be blamed. Whether I could 
have done anything further in the circumstances, whether any of the more recent 
remedies for severe haemorrhage would have availed to have saved her life, are 
questions which I am anxious to ask this evening. I am in hopes that some of 
the other speakers will throw light upon this matter. 
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Professor A. E. Naish: I propose to speak of the treatment of he#mophilia 
and shall not attempt any exposition of the general principles underlying the control 
of hemorrhage; this has already been done in such an able manner, I will simply 
amplify, in a small way, the accounts given in the Lancet, 1936, of one particular 
method of controlling haemorrhage in cases of hemophilia. 

First of all I shall briefly trace the sequence of ideas which led Dr. Timperley 
to the discovery of the effect of the substance used. As a result of investigations 
into the effects of ions on the water-binding powers of colloid systems and later 
proteins, he found that potassium salts, especially potassium bromide quantitatively, 
increased the solubility of egg-white protein. It was then thought possible that 
the most soluble of the proteins in the egg-white, after treatment with potassium 
bromide, might catalytically increase the gelating power of protein systems with 
which it was mixed. The treated egg-white substance was mixed with freshly-shed 
blood and produced a structureless gel, which was non-retractile but would go into 
solution again if it was briskly shaken. 

In hemophilia, and in certain forms of jaundice, bleeding goes on in spite of the 
formation of plenty of fibrin. It was therefore thought that the lack might not be 
in the fibrin, but in a gel, which might be of value in plugging the interstices of the 
fibrin strands. 

Substance No. 1 referred to in the article in the Lancet, is a protein in the 
ovo-mucoid class, i.e. the most soluble protein among the series of proteins found in 
ovarian cysts, egg-white, and mucin. It is known to belong to this class, because it 
gives the same solubilities and also a carbohydrate reaction. One very remarkable 
thing about this protein is that, although it has been repeatedly injected intravenously 
at intervals varying from two hours to four weeks, it has never been followed by any 
sign of protein shock. Added to freshly-shed blood in concentrations as low as 
1 mgm. in 500 c.c. blood, it forms a non-retractile clot, which under the microscope 
is quite structureless. 

Substance No. 2 was sought for because it was realized that the effect of No. 1 
on the clotting-time might be due to a non-specific protein. An attempt was 
therefore made to eliminate the protein fraction. The active material obtained by 
this method gives no biuret reaction, and has less than 1% nitrogen content. No 
phosphorus is present, and it is therefore not a phospho-lipoid. 

The reasoning which led to the discovery of the mucic acid derivative was as 
follows : Ovo-mucoid gives a carbohydrate reaction, and substance No. 2, which 
’ is active in reducing the clotting-time, is obtained by the action of nitric acid on 
ovo-mucoid. It is known that mucic acid is produced by the action of nitric acid 
on carbohydrate (sawdust). It was therefore thought possible that either mucic 
acid or a material closely bound to mucic acid might be the unknown active 
substance. 

Certain technical points must now be considered. A leading article in the Lancet, 
1936 (ii), pointed out, quite correctly, that the yearly fluctuations in temperature 
might cause as much as 28% difference in the clotting-times, if neglected, as it was 
in our experiments. In answer to this it must be noted that we paid no attention 
to differences less than 100%, and that the estimations made before and after any 
injection were made within the same 48 hours, in the same laboratory, with centrally 
controlled heating. The objection based on such small differences thus falls to the 
ground. However, apparatus is now being obtained which will work automatically 
and control temperature also. 

Another word with regard to the use of a larger tube than the standard 
Dale and Laidlaw tube. Since, in hemophilia, clot is often present even when 
bleeding is going on freely, the use of a very small tube, when the shot is stopped by 
a few strands of fibrin, seems to give a result poorly correlated with the power of the 
blood to seal a wound. It may be that a better method than ours may be evolved 
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before long, but a return to the capillary-tube method would be a retrograde step, 
giving a much less sensitive index of the hemophiliac’s condition at the time. 

That the injection of a minute quantity of material, either intravenously or 
intramuscularly, should be able to reduce the clotting-time by 100% and yet 
have no tendency to produce intravascular clotting, is so surprising that scepticism 
is pardonable. But this can be readily demonstrated, and has been demonstrated 
by several observers. 

I have emphasized this effect of the substance on the clotting-time because, even if 
all alleviation of the hemophiliac’s condition could be disproved, this would still be a 
fact of major importance, which in future would have to be taken into consideration 
in setting out any theory with regard to clotting of the blood. 

Next, a few words about dental extractions, which have been carried out during 
treatment with these injections. In the course of a few months twenty-four teeth 
have been extracted, and in eleven cases no wool plug was used. In all the remaining 
cases, except one, simple local applications were given, e.g. one little piece of wool in 
the socket, and the total amount of bleeding was so small as to have no effect on 
the well-being of the patient. The single exception -was probably due to full 
precautions not having been taken beforehand. Even in this, our most serious case 
by far, the hemoglobin only fell to a minimum of 60%. At the present time this 
patient is writing to ask if he can have more teeth out. 

While hemophilia is a remarkably fluctuating condition, there was no conscious 
selection of a good period for the extractions. In our fourth case the patient had 
his first dental extraction during a comparatively quiescent period, but the next 
three teeth were extracted during a very bad period, as was shown by the rapidly 
rising clotting-times, (132 minutes to 190 minutes in four days) when the injections 
were withheld in September. The three teeth were extracted shortly after this. 

Important clinical evidence of improvement has been mostly obtained from local 
cases, for in these we have had the opportunity of following up and observing the 
condition of the patients over periods sufficiently long to give us confidence that the 
amelioration of the symptoms was not due to any natural fluctuation. In cases in 
which a patient has returned to his home at a distance, it has been difficult to 
determine what should be an adequate dose, and how frequently it should be given 
to keep him free from hemophilic symptoms. 

The Chairman will tell you how the patient in the exceptional case was kept in 
a satisfactory state by repeated injections, for three months after he returned to 
London. Recently a severe natural exacerbation rendered the ordinary dosage 
inadequate ; larger and more frequent doses were required to overcome the severe 
internal hemorrhage which he then had. Had the patient been on the spot, we 
could have dealt with the situation before the full development of the bleeding. 

The present uncertainty with regard to the keeping qualities of the material 
makes it impossible to supply doctors with sufficient stores for all emergencies. We 
have on the spot, one or two hemophilic patients who can be used as physiological 
tests, and we can rush out a powerful dose when it is necessary for anybody in a 
particularly bad period. The treatment of hemophiliacs with this substance may 
be compared to the treatment of a violently fluctuating diabetes in which the amount 
of insulin adequate at one time, is entirely inadequate at another. 


Dr. Dorothy C. Hare (Chairman) gave a short account of the subsequent clinical 
history of the patient specially mentioned by Professor Naish. Since his return 
from Sheffield the man had received injections at ten-day intervals regularly, 
throughout the summer and autumn. He had had three slight attacks of joint pains 
during this time but had been on the whole much better. In November, about ten 
days after an injection, he was admitted to hospital, having severe pain in one 
hip and in the lower abdomen, and an acute hemophilic attack developed, with 
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fever and rapid pulse-rate. On the 16th the clotting-time was nearly eight minutes. 
(Normal for method used, 2 to 5 minutes.) It was thought that the material used 
for the last injection which had been in stock some weeks, might have deteriorated, 
and 8 c.c. of fresh material was given intravenously on November 17. On the 
following day, the 18th, the clotting-time had come down to less than two minutes. 
No injection was made on November 19, but on that evening fresh subcutaneous 
extravasations of blood appeared at all the sites of recent pricks and injections, 
showing that an exacerbation of the hwmophilic condition was occurring and the 
clotting-time was again raised to over eight minutes. The patient received one 
injection of 6 c.c. on the 20th and two injections of 6 c.c. each on the 21st and 22nd. 
On the 23rd he was very much better and the clotting-time was less than two 
minutes. He had no further hemorrhages and no further injections for a week, 
when a routine dose was given. The clinical recovery in this case appeared to be 
the direct result of giving the injections, which during this very acute attack had to 
be given in larger doses and at more frequent intervals to control the hemorrhage 
and clotting-time. 


Mr. J. Draper Cambrook said that for the past few years he had been 
interested in the extraction of teeth from patients having a hemorrhagic diathesis, 
and he had read a paper before the Section of Odontology? on the use of snake-venom 
in that connexion. 

Up to the end of 1936, in conjunction with Dr. Macfarlane at St. Bartholomew's 
Hospital, he had used it in 12 cases, when extracting the teeth of hamophiliacs : 
only two of these patients had required transfusion. The strength of snake-venom 
used was 1 : 10,000 and a lethal dose of the solution was 4°2 litres. In the labora- 
tory, the coagulation-time of the blood of the hemophilic patient was reduced from 
half an hour to half a minute. Snake-venom was, therefore, a powerful coagulant, and 
the clot produced was of a very strong type, whilst usually hemophiliacs produced 
only a poor type of clot. The venom was used as a local styptic, and did no harm. 
He regretted to say that his colleagues and himself had not since then had the same 
success with the remedy; he was in communication with Dr. O’Brien of the 
Burroughs Wellcome Research Laboratories to try to find out the reason for that. 

With regard to the new injection treatment, he had discussed the matter with 
Dr. Macfarlane and it appeared that the results were extremely good. Treatment 
by injection, and not by means of a local styptic, must be an improvement on other 
measures. The application of a local styptic might lead to trauma and if pressure 
was applied to the wound, hemorrhage might take place into the tissues. 


Dr. George Graham said that he was able to confirm what Mr. Cambrook had 
said as to the value of snake-venom in tooth-extraction cases and ordinary wounds 
of hemophiliacs. 

In reference to Dr. Davidson’s patient, who had a streptococcal infection and 
eventually died with severe hemorrhages in many places, he asked whether the 
bleeding-time was much prolonged, and whether the number of platelets was altered. 
If these were the facts, the case might have been one of thrombocytopenia. 


Dr. Davidson (in reply) said he had no record of the subsequent bleeding-time 
in the case quoted. The case might, he agreed, be one of essential thrombocyto- 
penia, but he could not recall whether an observation was made on that point. In 
reply to a query by Mr. Levien: So far as he could remember, the teeth were in good 
order; they were not examined by X-rays, but they seemed outwardly to be all 
right. The tonsils of the patient were very badly infected, and that infection was 
probably the main source of the trouble. 

’ Proc, Roy. Soe, Med., 1936, 29, 281 (Sect. Odont. 19). 
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Arabian Gynzcological, Obstetrical and Genito-Urinary Practice 
illustrated from Albucasis 


By MartTIN 8. Spink, M.D. 


ALBUCASIS is the conventional medieval Latin form of Abu’l Kasim ben Abbas 
al-Zahrawi. The year of his birth is unknown, but as he appears to have been 
personal physician to the Spanish Khalif el Hakim (961-976) he must have been 
born about the first quarter of the tenth century A.D. He was, as his name informs 
us, a native of al-Zahra near Cordova. The Arabian chronicles date his death 
A.H. 404 (A.D. 1013). His writings cover the whole field of medical studies in 
thirty books. The three that particularly concern surgery are the only complete 
ancient Arabic works on the subject now extant, and though it does not appear to 
have ever become markedly popular in the Moslem world, it reached eminence as 
the foremost textbook in Western Christendom, and was the main channel through 
which filtered the surgical teaching of the ancients. 

A number of Arabic MSS. of the work are known. It was translated into 
Persian, Hebrew and Provencal. The Latin version most current in the Middle 
Ages was the work of the greatest of all the Latin translators, Gerard of Cremona 
(1114-1187), who worked at Toledo, but there were also other Latin versions in use. 
There are numerous Latin MSS. of the work which was printed at Venice in 1497, 
1499, 1500 and 1531, at Strasbourg in 1532, and at Bale in 1541. 

The present translation is from the Latin version of the learned John Channing 
which was published by the Oxford Press in 1788. This was made from the only 
two manuscripts in this country, which were then, and still are, in the Bodleian 
Library. The older of these, originally in the MS. collection of Archbishop Marsh, 
is dated A.H. 670 (A.D. 1271). It is rather roughly written on somewhat coarse 
paper, but is the more profusely illustrated. The drawings are made with an 
intense black ink, strongly outlined, but with the outlines often only roughly filled 
in. The drawings of this MS. seem, on the whole, to be the more reliable, having 
been taken from instruments actually before the eyes of the copyist. Unfortunately 
the MS. has suffered from the action of water, and a certain amount of “ binder’s 
licence’’ has further diminished its value. Channing suggests in his introduction 
that the writer of the Marsh copy had transcribed it for his own use in the exercise 
of medical practice. 

The second manuscript, brought from Aleppo by the Orientalist Robert 
Huntington (1637-1701) when chaplain to the English merchants there, is dated 
A.H. 870 (A.D. 1465) and is now No. 156 in the Huntington collection in the 
Bodleian. It is carefully and neatly written on excellent paper. The text differs 


ApriL—Hist. or MEp. 1 











654 Proceedings of the Royal Society of Medicine 2 


from the Marsh copy mostly in small details. The drawings are well executed: 
most of those in the first part are outlined in red ink and filled in with black. In 
isolated instances red ink alone is used, apparently to indicate copper or bronze. 
Nevertheless, I do not regard these drawings as so accurate or valuable as the 
cruder ones. of the older MS. Over and over again they give the impression of 
having been drawn with the help of a mediocre imagination, or again quite 
unintelligently, from some earlier copy; but in either case by one unfamiliar with 
medical practice. 

Most of the teaching of Albucasis is derived from the classical authors. Long 
passages of Paulus Aegineta, in particular, are copied almost word for word. Yet, 
in the sum, there is a surprising amount of genuine original thought and experience 
that is obvious even to cursory perusal. This is made even more striking by 
detailed examination of the chapters on ophthalmology, dental and other forceps, 
tonsillectomy, surgical knives, the trocar and cannula for ascites, scissors, genito- 
urinary practice, suture materials, bone surgery, military surgery, phlebotomes, 
cranial surgery, plaster treatment for fractures and, perhaps most remarkable of all, 
in the province of obstetrics and gynecology. Of all the departments of medicine 
none is more interestingly dealt with or better illustrated than this comparatively 
short part, contained in the five chapters 74 to 78 inclusive. 

The illustrations given here are all accurate copies of the originals in the two 
MSS. and have been made by tracing. They are not by any means all easy to 
interpret. In preparing the translation I do not claim to have produced a critical 
edition although I have done my work with constant reference to the Arabic original. 
The translation has been undertaken partly because no English rendering of this 
work has yet appeared, and partly because it is a necessary accompaniment of the 
illustrations. It is these which form the most remarkable feature of the work ; for 
this is one of the earliest illustrated surgical textbooks.’ But the best early Arabic 
practice was a close heir to classical practice; and may throw light from a new 
angle upon the practice of medicine as described by classical writers, while it should 
also show to what extent the Arabians were independent and original. 


CHAPTER SEVENTY-FOUR.—On the opening up of swellings occurring in 
the womb. 

From time to time there occur in the womb various kinds of tumour such as 
cancer, and the stony-hard tumour, and ulcer, and abscess, and spreading gangrene, 
and fistulz and varicosities, and fissures and warts and theinflamed tumour. I have 
already mentioned all these diseases, both their varieties and their cure. But now 
in this treatise we must mention an inflamed tumour where there is a collection of 
pus of such a kind that it requires opening with the knife. 

So you should inspect it, and if the tumour be painful from the start, inflamed 
and pulsating, and you see it all red with inflammation, if your eye can reach it, then 
do not hurry to open it, but treat it with applications helpful for suppuration, till 
these symptoms have subsided. Then indeed you may get the woman to sit on a 
chair having a double seat, lying back. And she should flex her legs back on her 
abdomen, with the thighs apart, and the arms joined under her knees, and these both 
tied up in a suitable manner. Then have a midwife sitting on her right hand, and 
let her take a speculum (which will be described later). When you are going to 
examine the depths of the vagina the instrument should not exceed the length of the 
patient’s passage. And if the instrument be longer you should put folded pads over 
the entrance to prevent the passage of the whole length of the instrument. The 

11t is necessary to bear in mind the Laurentian Greek MS. of the 9th century of Apollonius of Kitium 
of Hippocrates On Joints, edited by Hermann Schone, Leipzig, 1896, and several Latin MSS. of the 
1lth, oth, and 13th centuries, that have been edited by Sndhoff and others. See K. Sudhoff, Beitrage 


zur Geschichte der Chirurgie im Mittelalter, 2 vols., Leipzig, 1914-18, There are also a number of 
extremely early obstetric MSS. in existence. 
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instrument should also be provided with a screw to run upwards, and an assistant 
should turn the screw till the os is exposed. And when the os is exposed and, on 
manual palpation is found to be thin and soft, you should make an incision with a 
broad scalpel. And when all the matter is evacuated you should place on the wound 
a soft pad soaked in oil of roses or green oil with some styptic quality, and apply 
the pad outside the wound at the cervix, and outside that again over the pubes, soft 
plucked wool soaked in an infusion of mallows; then after two days dress with 
suitable ointments till healed. Sometimes also both the wound and the uterus are 
washed out with a douche of honey and water, then one of a decoction of liquorice 
root or aristolochy ; then go back to the ointments. But if there be in the uterus 
a hidden swelling, then you must abstain from operative treatment, but carry out 
the treatment as spoken of in its place. 

The subject of this chapter received some attention from Paulus Aegineta? as an 
entity distinct from mere retention of the catamenia. But no previous writer, either 
Latin or Greek, has given such a discriminating account of the various pathological 
conditions affecting the adult uterus. We can here accurately distinguish carcinoma, 
fibroid (the “ stony-hard tumour ”’), and noma ; beside which he gives “ ulcer”, which may 
mean a cervical erosion with hypertrophy, and “abscess”’, which presumably means 
pyometra ; and “inflamed tumour”, which might refer to a Bartholin’s abscess. At all 
events, it seems correct to say that Albucasis proposes operating only in the case of 
either of these last two. 


CHAPTER SEVENTY-FIVE.—On the principles of Obstetrics ; the manner in 
which infants should be drawn out alive when they are not brought forth in the 
natural manner. 

To begin with the obstetrician must know the way of normal labour. Among 
the signs of it are when you see the woman press upon her abdomen and desire 
space, with the object of an easy labour and the rapid delivery of the child. Then 
by this you may know that the labour will follow a natural course, and that the 
presentation will be vertex, with the membrane adherent to the umbilical cord. And 
when you observe these signs, it will be necessary to put pressure upon the abdomen 
to bring forth the foetus quickly. 

And when the vertex presents and the enclosing membrane comes down with it, 
and it is cleared of all those superfluities, you may be sure of it being clear. Buta 
delivery that is contrariwise to this is unnatural and wrong. For sometimes the 
infant is delivered by its feet, or by its body before either head or feet. Or a single 
hand or foot comes out, or head together with a hand or foot. Or it comes out all 
twisted and bent at the neck, or in other dreadful ways. So the obstetrician must 
have wisdom and be skilful in all these cases, so as to avoid failures and mistakes. 
So I will fully describe all these ways of delivery and their methods, that the 
obstetrician may be instructed and assured in them all. 

When the foetus comes out by the vertex in the normal manner, and yet the 
delivery is one of great difficulty for the woman, and you see that her strength is 
getting exhausted, then make her sit on a seat and command her to hold on firmly, 
and bathe her feet in a decoction of fenugreek and lubricant oils; then let the 
midwife place between her fingers a little scalpel, and make a small incision in the 
foetal membrane; or open it up with the finger nail, to allow the contained waters 
to flow out ; and put pressure upon the woman’s belly till the infant comes down. 
But if it is held up then the woman should have an enema of mucilage of fenugreek, 
with oil of fumary. Then after the enema, bid her bear down, and stimulate ber to 
sneeze by means of ptarmica; and she should close her mouth and hold her breath 
[as long as she can| during an hour; and the foetus will quickly come out. 

And if the child's hand presents, she should slowly and gently push it back; and 
if it will not go back, then place the woman on a seat, have her feet raised up, and, 
2 Book VI, ch. ]xxiii. 
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meanwhile, shake the seat; but the woman should be held lest the shaking cause 
her to fall off. But if the two hands will not go back, then the foetus is dead; so 
cut them off and pull out the remains. Or tie tapes to the hands and pull on them 
evenly and it will come out. 

Foot presentation : When the foetus comes out feet first, she should push them 
both back up. Then she should very gently perform a version of the foetus. And 
when the hips come out first, bid her bear down and make her sneeze with 
ptarmica, and it will come out. But if it will not come out with the means we 
have described, she should return the foetus very slowly back, till she has placed it 
in the natural position. Then it will come out. But if it still will not come out, 
take mucilage of fenugreek and oil of fumary and gum and pound them all up 
together properly and fully in the mortar and anoint the woman’s perineum and 
lower abdomen ; then make her sit down in warm water reaching to the ribs. And 
when you see that the lower parts are softened, make a suppository of myrrh and 
introduce it. And when she has had the suppository in for one hour, make her sit 
and cause her to sneeze with ptarmica, and stop up her nose and mouth and press 
down gently on her abdomen; then will the fostus immediately emerge. 

Presentation of the fetus by both knees and both hands: When it comes out after 
this fashion, she should try slowly and skilfully to introduce her hand. Then let 

_the woman lie back on her shoulders with her feet hanging down; but let her lie 
down on a couch and fold her hands together; then very gently put pressure on 
her abdomen. Then take away the pillows placed under her feet and set them lower ; 
and if the foetus does not come out, then take both her feet and shake them violently. 
Then press upon her ribs, gently, till the infant returns again; then let the midwife 
introduce the hand and put the foetus in the right position, very gently, and bid the 
woman bear down, holding her breath, till the infant is born. 

Presentation by the flank with one hand hanging down (transverse presentation) : 
Attempt to manceuvre the hand back again. But if you cannot reduce both, then 
bid the woman and prepare her to walk. But if she cannot walk, then have her 
lie on her couch and agitate the feet violently. Then smear over the parts the 
mucilage ointment I have described. But if parturition has already begun, make 
her sit upon a seat and treat her by manual reduction and version of the foetus in 
the natural position. And make the woman sneeze and take deep breaths and bear 
down till the child is born. 

Presentation of the neck with outspread hands and face towards the mother’s 
back: The midwife should take the infant’s hand and then turn him very slowly, 
and carefully rectify. Then when he is in the correct position, apply to him the oil 
and mucilage prescribed Then bid the woman move quite gently and, when she has 
done this, make her sit down on a seat and bid her stretch out on her right side; 
then bid her hold her breath and bear down, and with ptarmica make her sneeze. 
Then the foetus will come forth. 

The fetus presenting laterally, doubled wp: When it presents at the os in this 
manner, together with the membrane, open the bag of waters with your finger nail 
and let out the waters. And if it adhere over the foetus’ face and neck, cut it away 
from the umbilicus lest it be strangled and die. Then push the foetus back till it is 
in the proper position, and bid the woman hold her breath and bear down a few 
times, and the foetus will be easily brought forth. 

The birth of twins or multiple fetuses: You should know that twins often, and 
three or four infants sometimes, are born alive ; this latter is rarer; while five after 
this manner is altogether unnatural and never live. Although they be more than 
one they are enveloped in a single membrane but separated one from the other 
by a dividing membrane joined to the umbilicus of each. And when they are born 
they may come in the natural easy manner of a single foetus, or by an abnormal 
presentation such as we have described. And if one of them be born with difficulty, 














oo 


5 Section of the History of Medicine 657 


presenting in some unnatural way as described, the treatment is also as described ; 
and the midwife must be skilled to do what she should, with gentleness, and act 
resourcefully in each case, as her skill may lead her on the safe course. 

Description of the number of fetuses which may be formed in the womb and abort : 
Sometimes in the womb there may form one, or two, or three, or four, or five, or six, 
or seven, or upwards of ten. And I am certain that on one occasion I conducted an 
abortion of seven foetuses, and on another occasion of fifteen, of all shapes. This 
is from the experience of a practised man. And all this should be part of the 
obstetrician’s knowledge, for some time or other it may happen to him in this 
manner, and these occurrences should be met in the proper way. 

The scalpel (mibda’) described in this chapter as being held between the fingers to 

open the bag of waters, was most likely one of the thin blades illustrated in chap. Ixxvii 
for the dismemberment of the foetus." It is a pity that no detailed description of the 
“seat” is given. The obstetrical seat seems to have been held in high regard in later 
practice, and was commonly illustrated by the writers of the sixteenth century onwards. 
The various presentations are very circumstantially described and correspond pretty 
much with the main types recognized at the present day. It is interesting to speculate 
how much of what is in this chapter was obtained first hand. The Arabian as well as 
other Moslems, are supposed to have been averse to the ailments and functions of their 
womenfolk being handled by male physicians. Yet the concluding paragraph of this 
chapter gives the impression that he had personally conducted cases of labour. 


CHAPTER SEVENTY-SIX.—On the extraction of the dead fetus. 

When you have dealt with a dead foetus by those methods mentioned in their 
chapter, and it does not come out, and you are compelled to operate, you should 
examine to see if the woman be in a healthy state, and without disease on account 
of which you might entertain a fear for her health or life. 

The woman should lie on her back on a couch, head tilted back, and feet raised. 
And an assistant on either side should hold her down firmly, or she should be bound 
down, lest the body be drawn out of position in extracting the foetus. Then the 
opening should be anointed with lubricant oils, and with mucilage of mallows and 
fenugreek and with linseed. Then the midwife should anoint her hand with these 
oils and mucilage and gently introduce her hand into the passage, and with it locate 
the most suitable part of the foetus to fix hooks in. Observe and, if the foetus 
present the vertex, then let her fix the hooks in its eyes, or in the neck, or in the 
mouth or palate, or beneath the chin or the collar-bone, or about the middle ribs, or 
beneath the ribs. But if it present the feet let the hooks be fixed in the ribs and chest. 
Now she should hold the hook in her right hand and she should put the curved part 
of it in the fingers of her left hand, and let her introduce it gently with her hand 
and let her fix the hook in one of the places before mentioned, pressing it home till it 
it passes through into the hollow. Then, some distance away, let her fix another hook, 
or even three if need be, so as to give even traction, not pulling to one side. Then 
let her pull evenly, not only perpendicularly but draw the foetus from side to side 
that its exit may be easy, as you did in tooth extraction, though here the extraction 
must be more gentle. And if any part of it be held up, the midwife must oil some 
of her fingers and introduce them to that side to turn over the retained part. And 
if a part only of the foetus come away, then the hook is to be shifted to another part 
a little higher up, and so on, till the whole of the foetus has come out. And if the 
hand come out before the rest of it, and it is impossible to reduce it on account of it 
being twisted or deformed, then a tape should be wound around it and she should 
pull on it till it is all out, then let her cut it off either at the carpal joint or the elbow. 
In the same manner she should deal with the other hand and with the two feet. 

And if the foetus’ head be large, and has got crushed in exit, or if there be a 
collection of fluid in the head (hydrocephalus), she should introduce between her 
3 See fig. 11, p. 9. 
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fingers a spike-shaped scalpel and make an opening in the head to let the waters 
out ; and she should crush it (the head) up with an instrument called “al mishdach ”’, 
which will be illustrated, together with pictures of the other instruments, in the 
chapter following. In the same manner she should act in the case of a foetus with 
an abnormally large head, with a scalpel; either she should cut the skull open, or 
she should crush it with “al mishdach’’,* as we said. Then she should extract the 
bones with forceps. But if the head come out and then be held up near the collar- 
bones, she should make an incision to let out the humidities in the thorax, for there 
is'a congestion of the thorax. But if there be no collection of fluid in the thorax and 
yet it will not come out, then she should amputate the head in any manner 
possible. And if the lower belly be swollen with ascites, then she should make an 
opening to draw out all the fluid. 

But if the foetus present the feet, then the extraction will be easy, guiding it 
toward the maternal opening. And if it be stuck about the abdomen or thorax, then 
pull on it with a tape wound around your hand, and cut an opening in the abdomen 
or thorax to allow the contained water to flow out. And if the rest of the limbs 
have been removed but the head is turned backwards and sticks, the midwife should 
introduce her left hand and, if the passages be open, she should introduce her hand 
into the opening and investigate the head, and with her fingers pull it down toward 
the opening, then fix a hook in it or two hooks and extract it with them. But if 
the vagina be closed on account of an abscess, then operative procedures should 
not be undertaken, but you should use in this case infusions of grease and humid 
herbs. Plasters also should be applied and the woman should sit in a bath of 
softening and moistening waters. 

But if the foetus present lateraliy it is indeed possible to reposition it. There 
should also be applied the same things as mentioned for a living child. But if this 
be not possible, then it should be cut away piecemeal and extracted. It is also 
necessary that not a scrap of the after-birth be left behind in the uterus. 

And when you have completed your treatment, then also apply those remedies 
we have mentioned for abscesses occurring in the uterus. And if hemorrhage occurs, 
the woman, after lahour, should be immersed in styptic fluids; and apply the usual 
treatment. 

Now I myself once saw a woman in whom, after being pregnant, the foetus had 
died in utero; then once again she became pregnant and the second foetus also died ; 
and after a long while she got a swelling at the umbilicus, which swelled up till it 
opened spontaneously and produced pus. And I was called in to attend her and I 
treated her for a long while, but the wound did not heal up; and I applied to it 
certain very strong cicatrizing ointments and-then a bone came away from the place; 
then a few days passed and another bone came out; and I was mightily astonished at 
this, seeing that the abdomen is a part where there are no bones. So I formed the 
opinion that these were bones from the dead fetus. So I opened up the wound and 
got out a great number of bones. But the woman did very well, and went on in that 
wise a long while, producing only a little pus from the place. And I bring forward 
this uncommon occurrence here, since it gives knowledge and help to those who 
would attempt the surgical and medical treatment of this kind of thing. 

The operation of extracting the dead fetus was unquestionably an early one. The 
earliest account that can be accurately dated is that of Celsus,° who mentions two kinds 
of hook, one being a kind of decapitator. The pseudo-Hippocratic work Mep: ’eyxatatou7js 
éuBpvob mentions nearly all the instruments spoken of in this chapter ; as also do Soranus, 
Paulus Aegineta, and other later authors, giving operative directions similar to those of 
our author. Discussion on the construction, working, and uses of the individual 
instruments is reserved for the next chapter, where they are all illustrated. 

4 Figs. 4-7, p. 8. 
5 Celsus, lib. VII, cap. xxix. 
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CHAPTER SEVENTY-SEVEN.—On the forms of instruments necessary for extracting 


the fetus : 


Speculum for opening up the entrance of the uterus: 
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Marsh Huntington. 
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Marsh. Huntington. 
Fig. 3. 


FORMS OF VAGINAL SPECULUM. 


Figure 1 is really the figure of a book press for pressing the leaves, with 
alterations to suit it to the purpose. 

It has screws at the ends of two pieces of wood; these screws should in each 
case be slenderer than those of a book press, and should be made of ebony or box- 
wood. And the width of each block of wood should be about two inches, and the 
breadth about one inch, and the length about a span and a half; and in the middle 
of each, firmly fixed on, should be another piece made of the same kind of wood, 
each half a span long or a little more, and two inches wide or a little more. And it 
is these two extra pieces which are to be introduced into the passage, and thereby 
opened when you turn the screws. 

Figure 2 shows another type, similar to the last, but smaller and lighter: It is 
made of ebony or boxwood, in the shape of forceps, but the ends should be made 
extra long, and, as you see, the extra length is about a span long, and the width of 
each, two inches. And when you wish to open up the uterus, make the woman sit 
on a seat with her legs hanging down, and exposing the space between the legs ; 
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then introduce the instrument by these two bent ends into the womb; you should 
hold the ends of the instrument lower down between the thighs; then release your 
hand and thus simultaneously open the forceps, to the extent to which you wish 
to open the passage, so as to allow the obstetrician to do what is required. 


— }— 


Marsh. Huntington. 





Fic. 4.—The ‘‘ thruster” for thrusting the fotus. 


Figure of the cephalotribe for crushing the head of the foetus: 
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Marsh. Huntington. 
Fic. 5. 
Marsh. Huntington. 
FIG. 6. 


It resembles forceps, with toothed jaws. Sometimes it is made long, in forceps 
pattern, as you see in this (second) illustration; and it has teeth like the teeth of 
a saw; and you may either cut or crush with it. 


‘ _ed 


FiG. 7. 


(Instrument given by the Huntington MS. only.) 


Figure of the hook : 
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Marsh. Huntington. 
Fic. 8. 
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Fig. 9. 





The curve of the hook is made somewhat thick so as not to break in extracting 
the foetus. 
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Figure of the double-headed hook : 
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Marsh. Huntington. 
Fic. 10. 


Broad scalpels for cutting open the foetus: 
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Marsh Huntington. 
Fic. 11. 


The operator should have made for himself as many of these instruments as 
there are varieties, so as to be the better equipped for his work; and, by reason of 
such an equipment, the more renowned popularly. So do not let a low class man 
have a single one of these instruments that you have not made for yourself: for 
there is no avoiding the need of it. 


Vaginal speculum.—Archigenes (end of the 1st century A.D.) quoted by Aetius, in his 
discourse Abscessus oris uteri chirurgia wrote: “. . . assideatque e dextris chirurgus et 
per dioptram instrumentum, pro aetate commodum ad pudendi diductionem, speculetur, 
et per specillum sinus muliebris profunditatem dimetiatur . . . oportet autem tibiam 
immittere, cochlea ad supernam vergente, et dioptram quidam a chirurgo teneri, cochleam 
vero per ministrum circumverti ut diductis tibiae plicis sinus distendatur. .. .” Soranus of 
Ephesus, one of the earliest of specialists, wrote a gynecological textbook, and in it 
devoted a chapter to the use of the vaginal speculum—chapter xxxiv, on the subject 
*“ Tlep) Atortpicuov’’. This should probably be dated about contemporary with the writings 
of Archigenes, and the problem of priority remains unsolved. He begins the account 
with a good description of the lithotomy position, maintained by a sort of “ Clover’s 
crutch”: “. . . reliqua fasciae sub anquilas missa ad manus adligabis ita ut patefacti 
pedes ventri eius adhaereant.’’ Then the blades (priapiscum) of the speculum, having 
been lubricated, are introduced, *... iubere etiam ministro ut, aperiendo organo, axem 
torquere incipiat, ut paulatim partes ipsae aperiantur”. It should be mentioned that 
this extract is from Moschion’s Latin translation of Soranus, whose complete Greek 
original is now lost. 

Now although Soranus turns an “ axem”’, while Archigenes turns a “ cochleam ”, there 
can be no reasonable doubt that these authors both describe substantially the same 
instrument. Turning now to the specula illustrated and described by Albucasis, as being 
evidently the patterns of instrument in use among the Arabians, the first one—fig. 1, p. 7— 
may be interpreted thus: there are two cross-pieces, the ends of each of which are linked 
by a screw passing through threaded holes ; by turning these screws, which are provided 
at each end with cross-pieces as handles or grips, the main cross-pieces are approached 
or separated according to the direction of rotation. Then the two shanks (tibiae) joined 
at right-angles to these, parallel to one another, would be similarly drawn together or 
separated. The latter movement, when the shanks constituting the blades or jaws of the 
instrument are inserted into the passage, would of course open it up for inspection. The 
somewhat roughly executed Marsh illustration, shows the instrument alone, with the 
shanks filled in in black in the middle, represented in perspective pointing away from the 
observer. The smaller cross-pieces at the ends of the screw shafts represent something 
in the way of handles for the assistant to grasp in turning the screws. The Huntington 
sketch is more careful, but essentially the same, shown, apparently, as placed in position 
' at the entrance of the vagina. Now it seems clear both from the description and the 














Proceedings of the Royal Society of Medicine 10 


drawings, that the Arabian instrument differed materially from that of the earher classical 
authorities quoted above. They describe only one screw ; which as a matter of fact holds 
good for the second variety to be described shortly. But such actual examples as have 
been unearthed, to be seen now in the Naples Museum, show that the Roman type 
worked on a different principle altogether. The contrast is best appreciated on turning 
to the illustrations given on plates xlvii and xlviii of Milne’s book®; the movement of the 
jaws in expansion is obtained by screwing down a sliding piece that works along the 
curved shanks that carry the blades. Also the blades, when closed, form a tube of a size 
that could be conveniently inserted into the part ; the Arabian speculum, when closed, 
does not seem to take this form. 

Figure 3, p. 7, shows another variety of the screw speculum. Albucasis, on introducing 
it, simply states that it is another type mentioned by the Ancients, but gives no 
further description. 























Ne 
f }. 
a, d 
a 
¢. 
c 
Marsh. Huntington. 
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The details of the Marsh drawing seem reasonably clear (see diagram, fig. lla). 
It is a speculum on simpler lines than the first one, the jaws being opened and closed 
by means of only a single screw (d) instead of two working parallel. This works in a 
fixed arm (b) of the main shaft of the instrument (a), along which the sliding arm (e) 
works up and down by the screw. This (e) forms one blade of the speculum; the other 
blade is formed by the second arm (c), which is fixed. The puzzle is, however, provided 
in the curious attachment (f), which looks like a tassel of some kind. The drawing 
suffers by being on the extreme top edge of the page, and one suspects that further 
detail, originally present, has been cut out in the process of binding. When we come 
to the Huntington drawing, the interpretation is even more difficult; (a) represents 
perhaps the upright as in Marsh, and (8) almost certainly corresponds with (6) in 
Marsh; and the screw (d) is fairly plain, but evidently works upwards to close the 
blades, instead of down, as in the Marsh design. Also it is represented as being screwed 
almost up to the limit, i.e. as drawing the blades apart. The ring at its upper end one 
supposes to be the same as the semicircular attachment of screw to blade in the Marsh 
drawing. Then following this up, the perforated plate (e) must be the movable blade 
of the speculum; it must, consequently, be supposed that the fixed blade (c in the 
Marsh figure) is hidden behind the movabie one, which is shown in perspective, not, 
as in the Marsh drawing, in au edgewise view. Lastly it is suggested that the second 
upright (7) may correspond with the “ tassel’ (f) in Marsh. All this must be conjectural ; 
it seems fairly certain that the Huntington illustration is the work, either of a very 
inferior artist or scribe ; or, more probably, of a person who had never seen the actual 
instrument at all. 

Comparing these two types of screw speculum with the classical type, one can 
find no trace in either of them of the clever device of the cross-piece sliding over the 
curved shanks, which was the special feature of the speculum introduced or sponsored 
by Archigenes and Soranus. 

The speculum shown in fig. 2, p. 7, as a smaller and lighter one, is patently entirely 
different in principle. It was made of wood; and the long bow-shaped handle end 
provided the spring. The blades, the speculum part proper, are crossed, so that the 
pressure of the hand holding it would close the blades for introduction ; then, when in 


6J.S. Milne, Surgical Instruments in Greek and Roman Times, Oxford, 1907, 
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position, as he says, you let the hand go, and the spring-bow handle would open the 
blades and permit inspection. The Marsh sketch shows this well, while the Huntington 
one is probably a fanciful copy by a scribe who had never seen the actual] instrument. 
This type does not seem to have been specifically mentioned by the ancients, so far as 
we know; but it is of such a primitive and simple type that its origin, like that of the 
tube type of speculum, said to be mentioned in the Talmud, but not in any Arabian 
works, may be lost in antiquity. It is worthy of note, however, that Albucasis speaks 
of this last spring type as being shaped like forceps; this really agrees better with the 
style of anal speculum known to Hippocrates as the “xaréxrnp’’, and discovered at 
Pompeii‘ than with the illustrations discussed above. 

Thruster (fig. 4, p. 8).—This, the next instrument of the obstetrician’s equipment, is 
the “ midfa’”’ from “ dafa’’’ to thrust out. From the brevity of the single sentence 
accompanying the drawing in both MSS. one would expect to find a full description and an 
account of its use in the two preceding chapters. Curiously enough, there is nothing more 
on the use of this “ thruster”’ anywhere else in this work nor, for that matter, in any of 
the Latin or Greek writings. This perhaps explains why Albucasis does not give a proper 
name to it, but simply calls it a “ thrusting instrument ” ; the word is the present 
participle from the Arabic dafa’, the word from which also the modern word for cannon 
is derived. It may be guessed that probably the acute-angled arms were designed to 
obtain a grip on the feta] neck, and thus push out the rest of the body of the embryo. 
Its closest relationship seems to be with the vectis of later Western practice ; but this, 
of course, was introduced into the maternal passages and used to lever the fetus along. 
This manner of use could hardly be adopted with the instrument as illustrated by either 
the Marsh or Huntington MSS. It should be remarked that the same word midfa’ is 
used twice more: first for the plunger of the special ear syringe® and again in chapter xciv 
for the “* BéAovAxos”’ or arrow-extractor. 

Cephalotribe.—This seems the best interpretation of the Arabic “ mishdakh”’, the 
next instrument illustrated (fig. 5, p.8). The word mishdakh is derived from “* shadakh ’”— 
to crush: so the literal translation would be “ crusher’’. The use of the mishdakh is 
fully described in chapter lxxvi, where it is shown to be a powerful tool used to crush 
the head of the foetus when hopelessly impacted through either its own excessive size, 
or the narrowness of the pelvic opening. The word does not appear elsewhere in the 
book. The illustrations in both manuscripts are the same, and show a pair of very 
strong forceps with handles affording a good firm grip, and massive curved jaws with 
teeth. Although the description in the text does not actually warrant going so far, it is 
hard to avoid the conclusion that the curve of the jaws was intended for a kind of 
“cephalic curve’, and that, with the head well gripped by these, it was to be compressed 
to feasible dimensions and then pulled through. Indeed it seems probable that the 
Arabian surgeons were not unfamiliar with the practice of instrumental delivery, not 
indeed of the living child, but certainly of the foetus that was dying or dead. 

Under the same heading is shown also a pair of forceps that approximates more to 
the modern cranioclast. As Albucasis says, “ you may either cut or crush with it”, 
which is precisely the purpose of the present-day instrument with straight toothed jaws. 
It is worth noticing that he describes the first pair, figure 5, as resembling “ miqass”’ or 
scissors; whereas this second pattern,” which we have designated “ cranioclast ”’, he 
speaks of as resembling “ khalalib —forceps, or claws. This word is commonly used 
throughout the book for jointed grasping or crushing forceps; for example, dental 
forceps, and the forceps for the extraction of arrow-heads and of a vesica! calculus.’® 

Now although these powerful instruments, and the somewhat stalwart procedures 
associated with them, are regarded for the most part with disfavour by the modern 
gynecologist, yet if used as directed by Albucasis, they must, in his day, often have 
proved invaluable for terminating a difficult labour that was proving fatal to the child 
and dangerous to the mother. It is interesting to recall the confinement case handed 
over to Hugh Chamberlen when he went to Paris to demonstrate his midwifery forceps. 
The miserable woman, a hopeless rachitic, had already been in labour for more than six 
days. Chamberlen made his attempt; but it was foredoomed to failure, for even his 

7 J.S. Milne: loc, cit., pl. XLVI, 

® Book II, chap, vi. 

® Fig, 6. 
2° See chapters xxx, xxxi, lx, and xciv. 
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novel forceps could not overcome the obstacle of a pelvis less than two inches in 
diameter ; and the wretched patient died on the eighth day. This incident illustrates 
the attitude of Western practitioners after the Arabians. The teaching of the use of the 
forceps was lost together with the instruments themselves; and abnormal confinements 
were usually allowed to end in disaster, until the Chamberlen secret became known in 
the nineteenth century. 

The pseudo-Hippocratic treatise Mepl @yxatatoujjs éuBpvod mentions the use of the 
meotpdv—from mé(w—to crush—to break the foetal head up into fragments to be removed 
with the bone-scoop (‘Oer¢éovaAxos). Dioscorides mentions a meornpidv, and a meorhp, both 
evidently the equivalent of meorpév. The word is explained by Galen in his Lexicon 
as an "euBpvo0Adorns or foetus crusher. This all shows that the operation of extracting 
the foetus forcibly was known from early times, and that appropriate instruments had 
been devised for the purpose. The date of this pseudo-Hippocratic work quoted here, 
is uncertain, but as Celsus refers to it, it must be at least earlier than the era of Christ. 
In the later classical period these special instruments seem to have fallen out of use or 
out of favour; for Paulus Aegineta,’ discussing what to do in a difficult labour, suggests 
breaking up the foetal head with the ordinary bone forceps (’éo7aypa), 

Arabian practice, then, can hardly claim originality ; we find, rather, that they 
have returned to the earlier Graeco-Roman practice of using special midwifery 
instruments. It is important to recognize from the drawings and descriptions, that no 
thought of forceps for the extraction of the living child ever occurred to them. 

Midwifery Hook or Crotchet, sinnarah—hook; literally a fishing hook. Three 
varieties of obstetrical hook are shown. 

(a) Fig 8, p. 8, appears to be a straight strong sharp-pointed hook, essentially the 
same in both MSS. It is the plain hook that the midwife is instructed to fasten in 
various parts of the dead fetus to draw it out by, in chapter lxxvi. 

(b) Fig. 9, p. 8, given in the Marsh MS. only, is a wide-radius hook, with a blunt, 
sweepingly recurved extremity. Although the chapter (Ixxvi) on normal obstetrics 
does not give the use of the hook on the living foetus, it is an attractive hypothesis that 
perhaps this safety hook was designed for difficult presentations, such as the transverse, 
or the neck, so graphically described. It looks perfectly safe to put round the child’s 
neck or in the groin, without damaging either child or mother. 

(c) Fig. 10, p. 9, is a double hook, of the same design in both MSS. The hooks are 
attached, curving away from one another, to a single stout handle. It is not easy to 
conjecture the function of this instrument; probably it was used in the same ‘way as 
the single hook. 

Classical practice in the matter of crotchets seems to have been quite as advanced. 
The pseudo-Hippocratic mepi éyxataréuns éuBpvod mentions the ¢Axiornp (from the same 
root ‘éAkw as the —ovAkos), Later, Celsus** speaks of the ‘‘uncus undique levis 
acuminis brevis ’’, which seems to correspond well with the hook of fig. 8, p. 8. In the 
same passage he also mentions the ‘‘uncus qui... ”, kc. for decapitating the foetus 
if stuck in transverse. This must evidently have been a hook with a sharpened inner 
edge, and could not have been known to Albucasis, as he does not show a decapitator 
proper. Paulus Aegineta, whose chapter on obstetrics seems to have been largely drawn 
upon here, gives only the ’euBpvovaAxos to fix into the foetus’ dead body; this instrument 
he got from Soranus, the Ephesian gynecologist,“ and Aetius.’® 

Perforator.—Albucasis uses the common word mibda’ for this class of instrument, 
and illustrates a wide assortment (fig. 11, p. 9). Mibda’ was a word with a very wide 
meaning, denoting any sort of surgical knife, whether for cutting or piercing. Why so 
many shapes and varieties should have been necessary we do not know; they all iook 
like blades without handles, and so were perhaps designed to be held concealed between 
the midwife’s fingers, while she passed her hand up the passage ; as he says, “ she should 
introduce between her fingers a spike-shaped scalpel”. It is plain also that the multitude 
of different patterns was a means of impressing the patient and her family: the greater 
the array of instruments, the greater the distinction of the specialist. 


11See Medico-chirurgical Transactions, 1818, p. 181. 
12Book VI, chap. Ixxiv. 

13 Celsus, VII, xxix. 

14 Soranus, LI-LIII. 

15 Aetius, IV, iv. 
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But, while the name perforator seems appropriate up to a point, there is no doubt 
that these special scalpels were also used for the dismemberment of the foetus—the 
““embryotomy ” of the ancients. The Greek and Roman surgeons also had knives made 
specially for opening the foetal head. The pseudo-Hippocratic work already quoted 
from, speaks of the cxoActouaxaipiov for this purpose. Celsus does not say a word about 
it. But Tertullian, the great Christian apologist of the second century, in his oration 
De Anima, speaks of the éuBpvocdderns (from opaf{w—to slay) which he describes as 
*“ aeneum spiculum "’, corresponding to the above. He goes on to say that Hippocrates, 
Asclepiades, and Erasistratus all used it. Paulus Aegineta and his contemporaries speak 
of the woAuwdéd.xov ordOov, the xdrias (stilette), and the cxoAorouayxaipov, as above; all used 
for pretty much the same purpose. 


CHAPTER SEVENTY-EIGHT.—On extracting the after-birth. 


When, in a confinement, the membranes are left behind, then you should bid the 
woman hold her breath ; then make her sneeze with ptarmica and with your hand 
close her nose and mouth ; and if it comes away thus, good. But if not, then take 
a pot with a hole pierced in the cover and put in it herbs calculated to open the 
womb, such as pennyroyal, and anise, and rue, and chamomile, and wormwood, and 
cassia, and centaury, some or all of these remedies, and soak them in water and put 
them on the fire. Then fix a reed to the hole in the cover and bring the other end 
of the reed to the opening of the womb and held it in position so that the vapours 
may reach the body of the uterus. Then let her sneeze as we said, and the after- 
birth will immediately come away. But if, after this treatment, it still remains and 
does not come out, then bid the midwife anoint her left hand in oil of fumary or 
mucilage of marsh mallows and introduce it into the passage to search for the after- 
birth ; and when she has found it, to grasp it very gently till it comes away. Bat 
if the parts be right in the depths of the uterus, then let her pass her hand in, as we 
bid, till she find the after-birth. Then let her draw, very gently and slowly lest by 
violent pulling she tear the uterus. And she should slowly move it from side to side, 
left and right. Then let her increase the traction, for then it gives way to the pull 
and is freed from its adhesions. But if the uterine opening be closed, we have 
mentioned earlier a treatment with snuff and with the pot of herbs. But if it does 
not come away with all the means we have described, beware of repeated labouring 
at traction ; also what is projecting out of the opening should be tied to the woman’s 
thigh ; and then inject into the uterus some of the ointment known as Tetraphar- 
macon for that will cause putrefaction in a few days and loosen it, so it will come 
out. And when it putrefies foul odours arise from it which ascend to the stomach 
and head and these cause harm to the woman in childbirth. So she should have 
suffumigations appropriate for this. Certain of the ancients tried suffumigation with 
nasturtium and dried figs. 

The form of instrument for suffumigating a woman for retention of the menses 
and of the after-birth and such like: 
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Marsh. Huntington. 
Fia. 12. 











It is made tapering from wide to narrow, and resembles a funnel; and it is made 
of bronze; and its narrow extremity is introduced into the pudenda and the wide 
end is put over a fire; and a suffumigation is put on the hot coals and held there till 
the whole is consumed. And it should be repeated. 
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On the extraction of the placenta Albucasis followed fairly closely the ancients, 
Celsus.”* Aetius,”” Soranus, Paulus Aegineta, &c. He illustrates here (fig. 12, p. 13), an 
example of the instrument used for the fumigation ; this was, on the whole, the favourite 
classical method of encouraging the detachment of the placenta. The Marsh drawing 
is very crude, but the Huntington sketch shows a neat tapering funnel. The word 
used—al qam’—is the same as that used for the instrument designed for irrigating the 
bladder. 

GENITO-URINARY PRACTICE 

Albucasis devotes four chapters to genito-urinary work, namely chapter lviii on 
the retention of urine; lix on irrigation of the bladder; Ix on the extraction of a 
stone; and lxi on the extraction of a stone from a female. 

Retention is described as being caused by obstruction due to either a clot of 
blood, a stone, pus, or a fleshy tumour. The catheter is only to be used when other 
simpler methods have failed. He gives an account of the catheter (fig. 13) in the 
following terms: “It is made of silver, very thin and smooth, and hollow like the 
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Marsh. Huntington. 
Fic. 13.—Catheter. 














quill of a bird’s feather; as slender as a rod; about a span and a half in length, 
and with a tiny funnel at the end. After lubrication of the instrument, the penis is 
to be held upwards toward the umbilicus and the catheter pushed down to the root 
of the penis; when this is reached it is turned downwards, and the catheter then 
pushed on into the bladder. The little wool plug in the instrument is then with- 
drawn and the urine flows out.” 

The Arabian author does not add anything substantial to what had already been 
said on this subject by the ancients. The history of the catheter is well known, but 
a short outline will serve to link up the instument illustrated by our author with its 
classical pattern. : 

According to Galen the inventor of the instrument was Erasistratos, a Greek of 
Keos, who gained a reputation at the court of Seleucus Nicator in the beginning of 
the third century B.c. Galen himself describes the instrument as being S-shaped, 
and passed into the bladder, having running through it a thread with a tuft of wool 
at the end. Paulus Aegineta follows this exactly, and as do other Greek authors. 
Several extant catheters of classical provenance confirm the above description, 
particularly some fine examples in the Naples Museum described by Milne. The 
thread and wool plug are of course perished. Albucasis uses the Greek word 
directly transcribed into Arabic, and his description adheres to that of the classical 
writer. The one surprising omission is that he does not describe it as S-shaped, 
and his drawing shows that the Arabian instrument was straight, with a funnel-like 
expansion at the near end but provided with the thread and wool plug. The latter, 
he says, fills the lumen of the catheter “ sicut fibula” in Channing’s translation. 
But the original word is ““azr” which means veil or waist-cloth. The idea 
presumably was that it veiled or plugged the opening. 

Irrigation of the bladder he recommends for ulcer of the bladder, or in cases 
where it is clotted up with blood. These two headings must evidently include a 
number of conditions with the outward symptoms of passage of pus or blood or 
both. The catheter is first passed and then alternate irrigation and drainage with 
either a syringe or a bladder clyster. 

This chapter is of considerable interest and value, both as being markedly 
original, and more comprehensive than any classical handling of the subject. 
16 VII, xxix. 17 XVI, xxiv. 
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Previous writers such as Celsus and Paulus merely give a few lines or a paragraph 
to the subject. 

The Arabians evidently had two words descriptive of instruments for irrigation 
or aspiration; both are used in this chapter. The first—zarraqah—syphon or syringe 
(fig. 14)—originally meant a pipe or tube for casting Greek fire or naphtha. 








Marsh. Huntington. 
SO — 
Huntington. 
Fia. 14, 


It is not indeed found elsewhere in this work, but it is likened to a mihqan for 
casting fire, so that the two words seem to be identical in sense. The instrument 
illustrated in the margin of the Huntington MS. is a plain syringe, in the modern 
acceptance of the term, consisting of a straight cylindrical iron barrel passing on 
into a long narrow nozzle. Within are a copper piston and handle in one piece. 
The second word—mihqan—syringe (more properly so than the last word) is 
used both for the bladder clyster for vesical irrigation here, and for rectal irrigation 
or enemata in chapter Ixxxiii. This instrument (fig. 15), shown only in the 
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Huntington MS., is probably only the metal part of the whole; a tube or nozzle 
made of metal, with, at one end, two expansions, in the groove between which the 
ligament binding the bladder on to it might get a firm hold and not slip off when 
pressure was applied. The bladder or skin is shown, not here but in chapter lxxxiii, 
where both nozzle and skin are bound together to form the complete clyster (fig. 16). 
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Marsh. Huntington. 
Fic. 16.—Clysters ill. Chap. 1xxxiii. 














Classical practice in this type of instrument can be shown to have gone no further 
than the bladder syringe or clyster. Hippocrates describes how a skin or bladder is 
to be tied to an ‘avAtoxos or reed; but this was for forcing air up the rectum. 
The same thing, now called KAvoTHP was, much later, recommended by Oribasius 
for nutrient enemata. The 7vovAKos of Galen, for removing discharge from, and 
irrigating, sinuses, appears also to have been a straight tube with a pig’s bladder 
attached ; so was also the true classical bladder syringe, ealled evOvUtpyntos xabérnp, 

It seems reasonable to think that the Arabians were the first to produce what 
could be truly called a surgical syringe on the force pump principle. The Romans 
certainly understood the principle and had such pumps for the purposes of domestic 
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and public water supply. But whereas the Huntington drawing is perfectly clear, 
none of the classical writings contain a description that tallies with this. There is 
another small point worthy of note. This chapter under review compares this new 
instrument with the engine of war used to hurl Greek fire. The period when 
this work was written corresponds with the great wars between the Moslem and 
Byzantine empires, when naphtha, styled Greek fire, first became widely used and 
force-pumps for its projection were prominent engines of war. 

In the medical part of his work Albucasis gave a detailed description of the 
various kinds of vesical calculus and drew a careful distinction between this and a 
renal calculus. Now in chapter lx of his surgical treatise he takes up the question 
of the extraction of a stone from the male bladder. Stone, he says, is most common 
in young boys, but it seems that he never experienced any difficulty in getting 
it away without recourse to cutting. Adults he regards as difficult, especially if 
elderly. First the patient is to be jarred up and down, or must jump down from 
a height a number of times, to bring the stone down right into the neck of the 
bladder. Failing this, the finger is to palpate for the stone per rectum and to work 
it downwards. Then, with assistants pressing down on the bladder so as to keep 
the stone in this favourable position, an incision is to be made. The knife is a 
special double-edged one (fig. 17). The incision is to be made in the space between 
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Marsh. Huntington. 
Fie. 17.—Lithotomy knife. 


anus and testicles, not in the mid-line, but toward the left buttock. With the 
finger in the rectum on the calculus itself, the incision is to be made directly down 
on it. The incision should be wide externally, narrowing internally to dimensions 
just allowing the exit of the stone, no larger. Usually pressure from the finger in 
the rectum brings thé stone out without difficulty, but if the stone is rough and 
angular, the incision may need to be widened. If it will still not emerge, it must 
be grasped with straight blunt forceps, or sought for with a scoop. But if the 
stone be so large that only a dangerously wide incision would suffice for its exit, the 
surgeon is instructed to break it up with forceps and extract it piecemeal. 

The Greeks undoubtedly forestalled the Arabians in nearly all the different 
interesting points in the procedure of lithotomy, but it is instructive to link up 
the instruments and operative details set out in this chapter with those of the 
classical writers. Ammonius of Alexandria, referred to by Celsus as one of the 
most distinguished of his predecessors, was the first surgeon to cut for stone, and 
one may be forgiven for recalling again those paragraphs in the attractive pages of 
Celsus?® detailing his methods and those of other fine operators. The knife designed 
by Meges of Alexandria in the first century B.C. is described by Celsus as follows: 
“Since this (ordinary scalpel) is too weak and might fail to cut where there is a 
hollow underneath, Meges made a knife that was straight, with a lipped top border 
and a sharp semicircular lower edge. This he took between two fingers, placed his 
thumb on the top, and pressed it down thus, the result being that at one stroke he 
made a sufficiently sized opening.”” Although Gurlt remarks that ‘ mann kann sich 
danach von ihm durchaus keine rechte Vorstellung mache ”’ it seems a fair deduction 
that the blade was straight and broad-edged along the top to take the pressure of 
the thumb; and that the blade was sharp and circular or “ bellied” at the edge 
below, so that simple pressure, as opposed to the usual stroke of an incision, would, in 

18 Celsus, VI, i. 
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one movement, give an opening of standard breadth for the extraction, The Arabian 
drawings are not altogether easy to relate with this classical AvOoTowos. The lip 
on the top is not shown or described ; but, assuming that the necessary pressure 
was applied through the long handle, it is possible that the idea of “ two-edged ” 
refers to the two angles of the same edge, thus: 
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At all events Albucasis gives no clear idea of how his knife was to be used, so all 
must remain conjecture. 

The scoop was described by Celsus as “ thin at its extremity, bent round in the 
shape of a broad semicircle, smooth outside where it is in contact with the tissues ; 
roughened inside, where it touches the stone”’’. This wiceus then appears as a broad 
spoon with a long handle, the bowl being roughened on the inside to obtain grip 
upon the stone. Albucasis’ “narrow instrument with a curved end” is plainly 
after this model. The plan of breaking up the stone was of course the novelty that 
earned Ammonius his fame; but he did it with a “ferramentum modicae crassi- 
tudinae ’’, a cold chisel, which, being hammered against the stone while held in the 
bowl of the scoop, split it up, according to Celsus. Albucasis seems to strike out a 
new line when he prescribes the use of forceps, first for grasping the stone and 
drawing it out when pressure with the finger from behind fails; secondly for 
breaking up a stone that proved too large or too rough to force through a safe 
incision. This latter may be termed lithotrity, almost in the modern sense. The 
pattern of forceps for this manceuvre was the straight blunt variety illustrated in 
various places throughout the work. 

Finally, turning to the case of a small calculus impacted in the urethra, 
Albucasis says that, in the last resort, he uses a fine perforator of Damascene 
steel, having a wooden handle and a sharp triangular point (fig. 18). This little 
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Marsh. Huntington. 
Fic. 18.—Lithoprion, 





drill is revolved between the hands upon the stone till it is perforated; thus the 
retained urine can flow away, and usually the stone may also then be crushed by 
the pressure of the fingers. It is tempting and really justifiable to call this a 
“ lithoprion”’ after Leroy of Paris. The wooden handle was evidently for rotating 
the drill between the hands. The general idea of this procedure points to it being 
the germ, at least, of the famous lithotrite of Gruithuizen. He and his French 
rivals certainly designed to get at a stone actually in the bladder and not merely 
impacted at some point along the urethra, and they did not rotate the drill naked 
but introduced it along a cannula. Nevertheless it should be emphasized that this 
small drill—mishab—(a term that does not occur elsewhere in the work)—was a 
remarkable, almost precocious, suggestion. It proves, if that be necessary, that the 
Arabs were fertile in invention and skilful in practice. 


SuMMARY.—Albueasis of Cordova though not now so well known as the famous 
Avicenna of Bokhara, wrote an immense treatise on all branches of medicine. The 
section dealing with surgery is of the highest interest, as the author profusely 
illustrated it. It is the earliest Arabic treatise on surgery that we possess and the most 
fully illustrated early surgical treatise in any language. It was early translated into 
Latin and throws light not only on the state of medicine generally in the * Dark Ages’, 
but also on the varied and original genius of the Arabs, and, not least, on the surgical 
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equipment of the classical medical writers of Greece and Rome, about which, despite 
much surviving literature, we are often vague. Attention is specially drawn to the 
gynecological and obstetrical instruments used by the Arabian doctors. It is shown 
that, in this branch at least, the Arabians were by no means wholly dependent upon 
the Classical writers upon whom they so often modelled themselves. Either they 
continued their own native practice that had come down to them from before the 
days of Hellenic influence; or else they altered or improved out of recognition, the 
ideas they received from classical sources. In any event the speculum, the forceps, 
the lever and the crotchet, mark in a special way the original Arab genius. It is also 
shown that the Arabs had developed a clear practical idea of what was normal, of 
what varieties of abnormality were to be met with and, by no means least, of prog- 
nosis, in obstetrical practice. 


[February 3, 1937] 
An Early Mention of Sleeping Sickness in Arabic Literature 
By Max MeyeruHor (Cairo), M.D., Ph.D.(Hon ). 


SLEEPING-SICKNESS was first mentioned in the European medical literature by 
a British naval surgeon, John Atkins. So we are told in the “ History of Sleeping 
Sickness in the Sudan ” (Sudan Notes and Records, vol. XIII, part II, Knartoum 1930). 
In the next volume appears a short letter from H.R.H. Prince ‘Omar Tussan of 
Egypt who is interested in the history of science, as well as being a connoisseur of 
the old Arabic literature. This letter is written from Alexandria and appeared also 
in the daily Egyptian Gazette of December 5, 1931. The Prince drew attention to 
an early mention of sleeping sickness by an Arab writer of the XI Vth century A.D. 
As this is of great importance and as the journal and newspaper in question are hardly 
accessible to historians of medicine in Europe and America, I give here a more 
comprehensive record of the facts so that the discovery of Prince ‘Omar Tussin 
may not be forgotten. 

The Egyptian writer Shihab ad-Din Ahmad ibn ‘Ali al-Qalqashandt (called after 
Qalqashanda, a village near Qalydb in the north of Cairo) who died in A.D. 1418 ? 
wrote, in addition to many smaller works, a guide to the artistic composition of 
essays and reports, especially for the use of officials in the service of the Mamluk 
Sultans of Egypt. He completed his work—which is in reality an encyclopedia of 
the most important branches of knowledge of his time—in Cairo some time after 
A.D. 13887. It is of high value for the history and geography of Egypt and the 
surrounding countries during the Middle Ages. It bears the curious Arabic title 
Subh al-A'sh@’ fi Sind‘at al-Insh@’ (“Dawn for the Nightblind on the Art of 
Composition.”) This voluminous work was first printed under the auspices of the 
Khedivial (now National) Library in Cairo in 14 volumes which appeared between 
1913 and 1919. It is proposed to issue an index of the whole book. In Volume V 
pages 273-303 (Cairo 1333 A.H. = A.D. 1915) there is a short survey of the lands of 
the Sudan, and on p. 297 the record discovered by Prince ‘Omar Tussin. These 
pages treat of the great Negro Kingdom of MAllt which included a great part of the 
western Sudan (now the French Sudan and British Northern Nigeria)*. The 
northern limits of the Kingdom were “the mountains of the Berbers” (that is the 
southern Atlas), the eastern limit was the Sultanate of Born, the western the 
Atlantic Ocean, and the southern “the Wild People or Cannibals” (al-Hamaj) viz. 
the heathen tribes of Southern Nigeria. The inhabitants of Malli known in our days 
as Mandingos or Malinké, were partly Islamized, as we know from the detailed 

1 See The Encyclopedia of Islam, Vol. II (Leyden and London, 1927), p. 699. 
2 The Encyclopedia of Islam, Vol. III, p. 203 et seq. 
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description by the famous Arabic traveller Ibn Battata’ who made a sojourn in this 
country from A.D. 1353-1354. During the XIIIth century, the Sultans of Malli had 
conquered the neighbouring lands, Ghana and S6s6 in the west, Takrir and Kawkaw 
(Gogo or Goa) in the east. These five regions formed the Malli kingdom during the 
XIVth century. Al-Qalqashandi gives the list of rulers from the beginning of the 
Mandingo conquest down to his time. Concerning the death of the second Sultan 
of the name of Mari Jaza (meaning “ Lion Prince’) the author writes as follows: 
‘His end was to be overtaken by the sleeping sickness (‘illat an-nawm) which is a 
disease that frequently befalls the inhabitants of those countries, and especially 
their chieftains. Sleep overtakes one of them in such a manner that it is hardly 
possible to awake him. He (the king) remained in this condition during two years 
until he died in the year 775 A.H. (i.e. A.D. 1873-4).” 

This is a clear and explicit reference to the sleeping sickness (Trypanosomiasis). 
It is not mentioned by previous Arabic authors, and specifically, neither by al-Bakri 
(XIth century A.D.’) nor by Yaqit, the famous geographer (d. A.D. 1229), who gave 
short descriptions of Sudanese lands in his great geographical dictionary. The best 
information on the Sudan, before al-Qalqashandi, is in another great encyclopedia, 
the Masdlik al-Absdr fi Mamédlik al-Amsdr by the Egyptian historian, biographer 
and geographer, Jbn Fadlallah al-‘Umari (d. in 1348 from plague). This work, 
of which only the first volume is printed, has various records of the Sudan 
preserved in the written testimonies of Arabic travellers. It is sometimes quoted 
by al-Qalqashandi. The most remarkable of these travellers is the Moroccan Shaikh 
Sa‘td ad-Dakkali, who lived for many years in the capital of Malli in the capacity 
of cadi (religious judge). Ibn Battuta mentions that this judge, because of a 
quarrel with Mensi Misa Sultan of Mallt, was banished to the Land of Cannibals 
who spared his life because they did not like the flesh of white men! Ad-Dakkali 
mentions the frequency of horses, mules, oxen and sheep in the kingdom of Malli, 
and other authors mention the occurrence of various kinds of antelopes, so that 
the effective carriers of Trypanosoma gambiense existed. Unhappily he gives no 
general account of the diseases prevailing in this land, nor does al-Qalqashandi 
nor his contemporary, the celebrated historian ‘Abd ar-Rahman ibn Khaldain 
(d. in Cairo A.D. 1406’). 

As to the fate of the Mallt or Mandingo rule, it is known that its decline began 
during the X Vth century A.D. and that it was definitely overthrown by the Bambara 
tribes of Segu in the XVIIth century. The ruins of the two old capitals of the 
Kingdom of Malli were discovered not long ago on the banks of the rivers Niger and 
Sankarani, in the Western Sudan. 


3 Voyages d’Ibn Batoutah. Texte arabe accompagné d’une traduction par C. Defrémery et B. R. 
Sanguinetti, tome IV (Paris, réimpr. 1922), p. 427 suiv. 


4 Description de U Afrique septentrionale, par Abou-Obeid el-Bekri ed. De Slane. Alger 1911, 
p. 324-338, 


5 Histoire des Berbéres et des dynasties musulmanes de l’ Afrique septentrionale par Ibn Khaldoun. 
Texte et trad. par. M. G. de Slane, Alger, 1847-52. 
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Adenoma of the Bronchus’ 


By F. J. SAmBrook Gowar, M.B., F.R.C.S. 


(From the Bland-Sutton Institute of Pathology, Middlesex Hospital.) 


Or the benign tumours arising in the bronchi, the adenoma is the most common. 
The recognition of this tumour as a distinct clinical and pathological entity has 
been due largely to the work done at the Mount Sinai Hospital, New York, and 
published in a series of papers commencing in 1928. Up to this time the majority 
of the tumours which would now be called adenomata, had been reported as carcino- 
mata, and it was not until the histological appearances were correlated with the 
clinical course of the cases that the innocent nature of the tumours was appreciated. 

Clinically, 66°, of the cases occur under the age of 40 years, the incidence being 
greatest between 30 and 40 years, and females are affected more often than males. 
In contrast, bronchial carcinoma has its greatest incidence between 40 and 60 vears— 
the average age of the patients being 48 years—and occurs approximately four times 
more frequently in males than in females (Simpson, 1928 ; Gazayerli, 1936). The 
principal symptoms are, firstly recurrent hemoptyses and irritative phenomena over 
a period averaging five years and varying from a few months to as long as thirty 
years, and secondly, symptoms due to inflammatory changes occurring in the 
lung following upon bronchial occlusion. In the early stages before the tumour is 
large enough to cause bronchial obstruction, clinical and X-ray signs may be com- 
pletely negative. The importance of making a bronchoscopic examination in all 
cases of unexplained hemoptysis cannot therefore be overemphasized. 

The adenoma arises in one of the larger bronchi and is found most commonly 
in one or other lower-lobe bronchus. The tumour, as seen on bronchoscopy, is smooth, 
sessile, or pedunculated, and bleeds easily. At first it is spherical in shape, but as 
it grows, its pedicle elongates, and it becomes ovoid, its free bulbous end being 
directed towards the trachea as a result of attempts on the part of the patient to 
expel it by coughing. 


4 Based on a Demonstration given at the Meeting. 
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Microscopically (figs. 1 and 2), the polyp is seen to be covered by the bronchial 
epithelium, which frequently shows squamous metaplasia. Between the epithelium and 














Fic. 2.—Centre of tumour (x 200) showing alveolar arrangement of cells. 


the tumour cells there is a layer of vascular connective tissue which may be infiltrated 
with inflammatory cells as a result of superficial erosion of the polyp. The central 
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part of the tumour is composed of polyhedral cells with large round or oval reticular 
nuclei and inconstant nucleoli. For the most part the cells are arranged in columns, 
but in some areas they are cuboidal or low columnar in character, with a well-marked 
alveolar arrangement ; occasionally mucus is present in the lumen of these alveoli. 
There is a striking uniformity of structure and of staining properties, and mitotic 
figures are usually absent. Towards the periphery of the tumour, however, the 
cells tend to be smaller with the nuclei more darkly staining, and the arrangement 
of the columns is more irregular; in some cases, particularly where inflammation 
is superimposed, the appearances may suggest early malignancy. There is no 
invasion of the superficial epithelium by the tumour cells. 

The most likely origin of the adenoma is from the bronchial mucous glands. 
Reisner (1928) and Wessler and Rabin (1932) have postulated an origin from the 
duct epithelium rather than from the alveoli of these glands, on the grounds that 
the tumour cells more closely resemble the cells lining the ducts, and that in some 
cases evidence of duct hyperplasia may be present in association with an adenoma. 
Sometimes the tumour extends between and deep to the cartilage plates of the 
bronchus. This does not necessarily indicate malignancy, as mucous glands are 
normally found in these situations, but it renders more difficult the complete removal 
of the polyp. 

Treatment consists in the removal of the polyp with forceps or by diathermy, 
and in some cases this has been combined with the insertion of radon into the bronchial 
wall. Recurrences may occur, even after several years, and probably indicate 
incomplete removal of the tumour. The possibility of malignant change must always 
be borne in mind, but at present we do not know how frequently this occurs. Accord- 
ing to Kernan (1935), even when the tumour does become invasive, neither glandular 
nor distant metastasis occurs. 

The ultimate results are good, patients having been reported alive and free from 
recurrence up to nine years from the commencement of treatment (Kramer & Som, 
1935). The chief danger is from inflammatory complications occurring in a collapsed 
lobe or lung. Such complications may occur even after removal of the tumour, 
owing to the failure of re-expansion of the lung ; residual bronchiectasis may neces- 
sitate the performance of a lobectomy or a pneumonectomy to effect a cure. 


Case 1.—R. P., female, now aged 42. 

History.—Cough since December 1932. “ Influenza ”’ followed by right pleurisy 
and bronchitis in April 1934, since when cough and sputum had persisted. Three 
small hemoptyses in May 1934. Admitted to the Middlesex Hospital, December 
1934 (Dr. G. E. Beaumont). 

On examination there were signs of collapse of the lower lobe of the right lung. 
The collapse was confirmed by X-ray examination, and a bronchogram showed a 
stricture of the right lower lobe bronchus with some bronchial dilatation below. 

Bronchoscopy, by Mr. C. P. Wilson, revealed a vascular tumour arising from the 
posterior wall of the right lower lobe bronchus and almost occluding the lumen. 
A portion was removed for histological examination and radon seeds (4 < 1-6 m.c.d.) 
were inserted into the tumour. Three months later the remainder of the polyp was 
removed and more radon seeds (4 x 1-6 m.c.d.) were inserted into the bronchial wall. 

Present condition —No symptoms or signs (two years after treatment). In the 
radiogram, the triangular shadow caused by the collapsed right lower lobe is no 
longer seen, but there is some residual increase of shadowing in this part of the lung 
field. No recurrence is seen on bronchoscopy. 

Histology (figs. 3 and 4).—The polyp is covered almost completely by squamous 
epithelium, and a crypt lined by similar epithelium dips deeply into its substance. 
There is a layer of vascular connective tissue lying between the epithelium and the 
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tumour cells, and although in some places this layer is thin, there is nowhere any 
invasion of the epithelium by tumour cells. In the centre of the tumour the cells are 

















Fic. 4.—Centre of tumour (x 200) showing arrangement of cells in columns and alveoli. q 


arranged in columns and solid acini with well-marked basement membranes, and there 
is a supporting framework of fibrous trabecule. The cells are large and polygonal, with 
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faintly staining, clear, or vesicular cytoplasm. The nuclei are large, round, or oval, 
with a finely reticular chromatin network ; the nucleolus is as a rule inconspicuous, 
and is frequently absent. There is some attempt at tubule formation, but this is 
not a marked feature. Towards the periphery of the tumour the cells are smaller, 
more rounded, or cuboid, and stain more deeply with eosin ; the nuclei, too, are more 
darkly stained. The arrangement of the cells here is less compact and for the most 
part is in irregular strands, but some attempt at tubule formation persists. Mitotic 
figures are not seen in any part of the tumour. 


Case II. 

History—Pneumonia and pleurisy April 1936, followed by persistent cough 
with paroxysmal exacerbations during which there was profuse expectoration. No 
hemoptysis. Some loss of weight. Admitted to the Middlesex Hospital, June 
1936 (Dr. R. A. Young). 

On examination there were signs of collapse at the base of the right lung, and a 
radiogram showed collapse of the right middle and lower lobes. A bronchogram 
demonstrated obstruction of the right bronchus about } in. below the origin of the 


upper lobe branch ; the upper limit of the obstruction had a smooth convex border. 





J. R., female, aged 24. 














Fic. 5.—Entire polyp (x 7). Note the compact arrangement in the centre, and the more 
open arrangement at the periphery of the tumour. P = pedicle. 


Bronchoscopy, by Mr. C. P. Wilson, revealed a vascular plum-coloured tumour 
which completely blocked the lumen of the bronchus. A portion removed for section 
was reported an adenoma. A week later the polyp was removed. 

Present condition.—The patient is well (six months after treatment). A radiogram 
shows the right base to be almost clear, but the bronchial markings are accentuated 
(? bronchiectasis) ; the root-shadows are increased. 

Histology (figs. 5 and 6).—The general! structure of the polyp is very similar to that 
in the foregoing case. The superficial squamous epithelium shows areas of erosion, 
and the underlying layer of connective tissue shows considerable inflammatory cell 
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infiltration and an increase of fibrous tissue. The tumour cells have the same 
characteristics as in Case I, but nucleoli are more prominent and an occasional 
mitotic figure can be seen: tubule formation is more marked, and in some areas 
there is a tendency towards a papillary arrangement. In one part of the tumour 











Fic. 6.—Periphery of tumour (x 40) showing arrangement of cells in irregular strands. 
Note the inflammatory cell infiltration. 


. 


there is a small area showing mucus formation. Towards the periphery of the polyp 
the cells are smaller, with darkly staining nuclei, and are disposed in masses and 
irregular strands in which afew of the cells may assume a spindle shape. In some 
places the tumour cells lie very close to the surface, but there is no invasion of the 
covering epithelium, nor of the pedicle. 


Case III.—R. F., male, now aged 31. 

History—Cough with paroxysmal exacerbations since December 1929 ; little 
sputum. Slight hemoptysis in November 1935. Admitted to the Middlesex 
Hospital, August 1936 (Dr. G. E. Beaumont). 

On examination there were signs of collapse of the lower lobe of the right lung ; 
the collapse was confirmed radiographically. A bronchogram showed a rounded 
tumour projecting from the right lower lobe bronchus into the lumen of the main 
bronchus, and causing complete obstruction of the lower lobe bronchus, and partial 
obstruction of the middle lobe bronchus. 

Bronchoscopy, by Mr. C. P. Wilson, revealed a smooth vascular polyp, and this 
was partially removed with forceps. The histological report was “ an adenoma with 
areas suggestive of early malignancy.” Bronchoscopy was later repeated, the 
remainder of the polyp was removed, and radon seeds (6 x 1-6 m.c.d.) were inserted 
into the bronchial wall at the site of origin of the tumour. 

Histology (figs. 7 and 8).—This tumour was removed piecemeal and the squamous 
epithelium is therefore incomplete. The appearances in the major part of the tumour 
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resemble very closely those in Cases I and IT, and alveolus formation is well marked. 
Some areas show nuclear hyperchromatism, but mitotic figures are not seen. At the 








Fic. 7.—Periphery of tumour (x 40) showing irregular arrangement of cells, 
and inflammatory cell infiltration. 





Fic. 8.—Centre of tumour (x 40) showing attempted alveolar and papillary arrangement. 


periphery, however, there is much greater irregularity of arrangement and the cells 
are smaller, have pyknotic nuclei, and in parts tend to be spindle-shaped. There 
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is also considerable inflammatory cell infiltration and small areas of superficial 
necrosis are present. 

Although in the third case the histological evidence is less definite on the question 
of innocence, it forms an important member of the series, as the liability of these 
tumours to malignant change is still swb judice; the further clinical course of the 
case should prove of assistance in this respect. 

I am indebted to Dr. I. A. Sarot for the opportunity to examine and photograph 
a section from one of the cases treated at the Mount Sinai Hospital, and described 
by Wessler and Rabin in their paper (1932). The photomicrographs are included 
for comparison with the present cases (figs. 1 and 2). 

My thanks are due to Dr. R. A. Young and Dr. G. E. Beaumont for the clinical 
details, to Professor James McIntosh of the Bland-Sutton Institute of Pathology, 
for permission to make use of the pathological material, and to Dr. R. W. Scarff for 
his help in preparing this paper. For the photomicrographs I am indebted to Messrs. 
S. P. Steward and F. Watson, chief technicians at the Royal College of Surgeons, 
and at the Buckston Browne Research Farm respectively. 
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Progressive Post-operative Gangrene of the Skin 
By A. M. STEwartT-WALLACcE, M.R.C.P. 


Ir is only during the last two years that attention has been given in this country 
to this remarkable post-operative complication. Many cases, however, have been 
reported in the American and European literature since 1924. The several cases 
reported in England and the occurrence of many unreported cases during the last 
two years show that the condition is of sufficient frequency to be of importance 
to the surgeon. 

A study of 37 cases from the literature makes it apparent that progressive 
post-operative gangrene of the skin is a separate entity, which can be clearly 
differentiated from all other types of skin infections. Twenty-eight of the cases in 
which the sex was recorded were in males and six in females. There is nothing 
characteristic about the age-distribution. 

Of these 37 cases in 33 the gangrene followed drainage of purulent infections, 
of which 21 were appendix abscesses, and six empyemata. 

In about half the cases the first sign of the new infection is apparent during the 
first week, and in the majority of the remainder, during the second week, the 
extremes being the first and twenty-second day. In the later group the temperature 
and pulse-rate usually return to normal after the operation, and the general condition 
appears satisfactory—in one case the patient was actually sent home. With the 
commencement of the infection the temperature and pulse begin to rise again. 
Soreness, redness, and cedema are first apparent about some small part of the wound, 
or more commonly about the stitch-holes, particularly of tension sutures. The 
process gradually spreads and takes on a carbunculoid appearance. The centre 
becomes purplish in colour, and the outer zone a bright red. In the second or third 
week the centre becomes frankly gangrenous, and necrosis takes place, with the 
formation of black leathery sloughs, which then separate and leave a relatively 
healthy base covered with red granulation tissue. In no single case were the muscles 
or any of the deeper tissues affected, and the original wound or sinus in most cases 
healed up, or, if it continued to drain, as in some of the thoracotomy cases, the sinus 
itself looked healthy. 

In places the edges show a tendency to heal and become shelving and 
non-cedematous. Epithelium grows out across the base to meet small islands of 
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deep epithelium which have arisen from sweat-glands or hair-follicles that have 
not been destroyed. 

The spreading edges are raised and cedematous, and advance slowly but relent- 
lessly, and unless the advance is checked by surgical measures, enormous areas of 
the skin of the body may be ulcerated. A marked feature is the exquisite 
tenderness of the active edges, which may lead to great difficulty with dressings, 
and in more than one case general anesthesia was required for these to be carried 
out. This great pain on the slightest pressure or manipulation was a feature on 
which particular stress was laid in twelve cases. 

The most extensive lesions have followed empyemata. The whole back from the 
occiput to the buttocks may be involved, and the infection may also invade the 
greater part of the abdomen. In several of the cases complicating appendicectomy 
the lesion spread over the whole abdomen, and in some cases on to the back and 
down the thigh. 

Post-mortem examinations have revealed no abnormalities of the internal organs 
other than those usually associated with chronic sepsis and toxemia. Microscopic 
studies of the edge of the lesion have shown extensive fragmentation of the dense 
subcuticular connective tissue, a heavy polymorphonuclear cellular infiltration of 
the subcutaneous fat, and masses of Gram-positive cocci. 

In the majority of cases in which full reports are given, repeated special examina- 
tions have been made to exclude specific infections such as diphtheria, tuberculosis, 
blastomycosis, &c. In routine smears and cultures from the gangrenous area a 
variety of organisms have been described, the majority of which seem to be secondary 
invaders. Streptococci were found in all 19 cases in which bacteriological reports 
were included, in 14 of which they were non-hemolytic. Staphylococci were found 
in 11, and diphtheroid and Gram-negative bacilli in several. 

Meleney, of New York, using special bacteriological methods, claims interesting 
results, and his work is the most important contribution towards the understanding 
of the «etiology of progressive post-operative gangrene. In two separate cases he 
has been able to grow from the lesion after excision, a specific micro-aerophilic strepto- 
coccus in cultures taken from the regions just outside the cedematous margin, and 
streptococci and staphylococci in cultures from the sloughs. These two organisms 
inoculated together into rabbit or guinea-pig skin invariably produced a gangrenous 
ulcer, while either of them injected separately failed to produce an ulcer. 

He further showed that the association must be extremely close, as if the 
organisms were injected separately, even in the closest juxtaposition, or in the same 
place but after an interval of time, no ulceration occurred. He found that the 
staphylococcus was not specific, as certain other staphylococci would produce a 
similar but less marked lesion. He concluded that progressive post-operative 
gangrene is caused by synergistic activity of a symbiosis of a specific non-hemolytic 
streptococcus present in the pleural or peritoneal exudate, and a non-specific 
staphylococcus introduced from without. The streptococcus is micro-aerophilic, 
being anaerobic on first culture, but after a number of plantations can grow 
aerobically. It is claimed that this organism is frequently found in the human 
intestine and in peritoneal exudates, and Prevot found it in the pus of all cases 
in a series of lung abscesses and bronchiectatic cavities. It is significant that 34 of 
the 37 cases of progressive gangrene have occurred after operations involving 
contamination with intestinal organisms or after empyemata. Meleney later had 
the opportunity of examining bacteriologically three further cases, and was 
again able to demonstrate the same micro-aerophilic streptococcus in each case. 

A somewhat similar gangrenous cutaneous infection is occasionally produced 
by the Entameba histolytica, but this almost always occurs after drainage of an 
amoebic liver abscess and responds promptly to emetine. In view of this, several 
cases of post-operative gangrene have been specially examined by parasitologists 
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with negative results. In none of the cases was there evidence of any underlying 
disease. In no case was glycosuria reported, and the Wassermann reaction was 
always negative. Many of the cases occurred in previously healthy people after 
an acute appendicitis of only a few days’ duration, and a third were in 
patients below the age of 40. Though lowering of the general resistance no doubt 
assists in the establishment of the infection, it would appear therefore that it is not 
of fundamental importance. 

With the observations of Arthus and others it is well established that frequent 
cutaneous necrosis, due to hypersensitivity, occurs in rabbits and guinea-pigs that 
have repeatedly been used for injections of bacterial and protein products. Necrosis 
of the skin at the point of injection has been observed clinically in human beings after 
diphtheria antitoxin and scarlet fever serum. One dramatic case is described of a 
girl who was given scarlet fever serum prophylactically. Seven weeks later she 
developed scarlet fever, and on the fourth day was given a large dose of serum into 
the buttock. A rapidly spreading acute superficial gangrene followed over the 
whole buttocks, thigh, and abdomen, which was cured by excision and skin grafts. 
It was believed that the gangrene was due to the second injection being given while 
the patient was in a hypersensitive state. Hypersensitivity therefore may be a 
factor in the production of the post-operative cases but it cannot be used to explain 
the whole process. The phenomena which are associated with hypersensitivity are 
characteristically acute, whereas the striking feature of this type of gangrene is slow 
chronic progression. 

The infection has appeared to start round tension sutures in many of the cases ; 
special emphasis has been placed on this by several authors, and it has even been 
suggested that as a prophylactic measure, tension sutures should never be used in 
cases of abdominal and chest abscesses. 

A study of the treatment adopted reveals the ingenuity and persistence of 
physicians and surgeons in using all sorts and varieties of chemical, physical, and 
serological agents both generally and locally in the face of a baffling problem. In 
almost every case conservative methods have failed to check the advance of the 
process, but radical removal of the entire lesion in the early stages or complete 
excision of the advancing edge, when more extensive, has in most cases resulted in 
prompt disappearance of the disease. An incision, preferably with the cautery 
knife, should be made well beyond the advancing margin through the healthy skin 
down to the muscular layer so as to cireumscribe the lesion, and the entire edge excised. 
If the lesion is extensive, the excision may have to be done in more than one stage. 
The results of this treatment have in the majority of cases been gratifying—a pleasing 
feature being the immediate cessation of the severe pain. Thiersch or pinch skin- 
grafts (used in seven cases) may be applied after a short interval to assist healing, 
but the lesions usually heal spontaneously and sufficiently rapidly without, as scat- 
tered over the base there are usually several islands of epithelium developed from 
hair follicles and sweat-glands that have not been destroyed. 

Should the gangrenous ulcer already be so far advanced that complete excision 
of the edges appears too formidable an operation, a barrier may be made in the 
healthy skin beyond the cedematous margin by circumscribing the lesion with an 
incision down to the muscle layer. This trough may then be packed with 1% formalin. 
In all three cases where this procedure was adopted, the spread was arrested and 
satisfactory healing resulted. 

It is hoped that in the future this type of gangrene will come to be recognized 
during the first few weeks, and the whole lesion immediately excised. 
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Peripheral Embolectomy 
By V. H. Rippety, F.R.C.S. 


Aw embolus in the arterial tree may arise from the pulmonary veins, a vegetation 
on the mitral valve, a mural thrombus in the left auricle, an atheromatous plaque 
in the first part of the aorta, or more rarely by way of one of the systemic veins and 
a patent inter-auricular septum. 

These large emboli, forcibly ejected from the heart, are as a rule carried past 
the first three hazards they encounter, namely the openings of the innominate, left 
common carotid and left subclavian arteries, and passing downwards, the first place 
at which such an embolus may be arrested is at the bifurcation of the abdominal 
aorta. Very large emboli sometimes show the transverse striations made by the 
musculi pectinati of the auricular appendix. 

If they pass the aortic bifurcation, as they usually do, they are liable to become 
impacted in one of the iliac vessels, but much more often their progress is unhampered 
until they reach the termination of the common femoral artery. An embolus of 
any size is not likely to go beyond this point, but should it do so the termination 
of the popliteal artery is the last common site of impaction. A certain number of 
emboli (12-1%, Key, 1936) pass into the upper extremities, but not so many as into 
the lower limbs, and for some reason the left arm is more commonly involved than 
the right ; possibly the side is decided by the state of the respiratory phase at the 
time. The sites of impaction here of any frequency are at the termination of the 
axillary and the termination of the brachial artery (fig. 1, p. 49). 

At the moment of impaction there is intense, agonizing pain, and this bears no 
exact anatomical relationship to the level of the obstruction. As the collateral 
circulation develops the pain tends to move distally, and so does the upper limit 
of ischemia, hence the frequency of diagnosis of obstruction at a lower level than 
it really is. Impaction in the common femoral artery is particularly misleading, not 
infrequently giving rise to severe pain in the knee-joint. Impaction at the bifurcation 
of the aorta or common iliac is sometimes preceded by what one might call aortic 
colic, the pain eventually settling to one or other iliac fossa. It may be mistaken 
for renal colic. 

As a result of the acute arterial obstruction the limb becomes pale and paralysed. 
Pain, pallor, and paralysis with absent pulsation of the vessels below the site of 
impaction, are the classical clinical features of this emergency. 

The point where pulsation ceases, as decided by palpation and auscultation, is 
the most reliable localizing sign, if combined with the well-known fact that emboli 
tend to lodge at bifurcations or at the origins of large branches. 

Above the site of impaction the artery is pulsating vigorously, as in an amputation 
stump, overlying the embolus it is distended and paralysed, below, it is contracted 
in spasm. In the lumen, by a process of secondary thrombosis, the original clot 
may be added to and become many times its original size, extending up and down 
the vessel to involve the collateral branches ; and changes in the intima, which occur 
concurrently, cause the embolus to adhere to the vessel wall and hence make its 
removal by natural or other means more difficult, and at the same time increase 
the probability of a recurrent thrombosis after removal of the embolus. Hence the 
importance of early diagnosis and early operation. 


PROGNOSIS 


Before discussing treatment I should like to say a word or two about the prognosis. 
This depends firstly upon the time-interval, much the most important factor, because 
the longer this is, the more likely is a secondary thrombosis to involve the collaterals 
and damage to the intima to occur. If this interval is less than ten hours there is a 40% 
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chance of survival. After ten hours the mortality percentage mounts steeply. The 
second point is the source of the embolus. If this is from an organically diseased heart 
the chance of a recurrent peripheral or visceral embolism is always present. At 
the same time the patient’s general condition is not suited to any sort of operation. 
If post-operative, the prognosis is usually good, because the heart is normal and 
the patient usually in hospital at the time, so that his condition is not so likely to 
be overlooked. Thirdly, the site of impaction ; for instance, at the bifurcation of 
the aorta the prognosis is bad, whereas in the common femoral the prognosis is better. 
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Fourthly, whether there is associated local arterial disease, especially if this involves 
the vessels of the collateral circulation, since these may have to bear the strain of 
the volume of blood redirected from the main stream. Fifthly, the accessibility of 
the vessel—for example, the common iliac or the femoral. And lastly, the extremity 
involved, since the prognosis in the upper extremity is considerably better than in 
the lower, probably due to the freer collateral circulation around the shoulder and 
elbow. 
THE TREATMENT 


In considering the treatment we must discuss first the anesthetic. All these 
operations should be, and can be, done under local anesthesia, since the co-operation 
of the patient and a voluntary statement by him of the improvement following the 
embolectomy constitute the only absolutely reliable evidence that all obstruction 
has been relieved. Spinal and general anesthesia make this co-operation impossible. 
Further, these patients are usually quite unsuited to any form of general anesthetic. 
APRIL—SURG. 2 * 
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The type of operation depends mainly on two factors: (1) The time-interval 
since impaction ; and (2) the surgical access. If the time-interval is short it will 
always be worth while attempting to avoid arteriotomy and to try to clear the main 
channel instead, by displacing the clot by extra-arterial massage into a subsidiary 
branch. This is probably the method of choice in all early cases. If the obstruction 
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Fic. 5.—Flushing through from Fic. 6.—Testing the collateral Fic. 7.—Removal of adherent 
above. The lower slings tight. circulation by slackening the distal clot by suction. 
controls, 


is of longer standing the clot is likely to be adherent, and so impossible to move. 
In either case it may be too large or too long. At first sight this method may seem 
to be shirking the issue, but it is a fact that a number of cases of undoubted embolism 
have cured themselves spontaneously and others have been reported in which the 
ischemic symptoms suddenly disappeared during the mobilization of the artery prior 
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to embolectomy, and in addition it must always be an advantage”to avoid trauma 
to an artery, with the attendant possibilities of thrombosis or aneurysm at the suture 
line. 

The second point which influences the treatment is the access. If this is easy, 
as in the brachial or common femoral, a direct embolectomy at the site of impaction 
should be done: this may be completed by repairing and closing the arteriotomy— 
the classical operation (figs. 2 to 8)—or by ligating the artery without resuturing 
the wound in it (fig. 9a, b, c). If the access is difficult, as in the aorta, the common 
iliac, the proximal part of the external iliac in fat people, and the proximal portion 
of the axillary vessels, an indirect embolectomy may be preferred, the arteriotomy 
wound being made at an accessible point distal to the obstruction (fig. 10). 

















Fic. 8.—The line of suture completed the 
lower controls are removed first. 
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(a) Embolus blocking the main channel and involving the origin of the radial and ulnar 
collateral vessels. 


(b) Embolectomy and arterial suture resulting in narrowing of the brachial artery, with the 
risk of secondary thrombosis up and down the vessel. 


(ce) Artery ligatured. Distal and proximal collateral vessels freed from the possibility of 
involvement by secondary thrombosis. 
THE OPERATION 
This is illustrated by the series of diagrams above (figs. 2 to 8) showing a classical] 
embolectomy at the bifurcation of the femoral artery (the same for brachial, external 
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iliac, and popliteal), embolectomy at the bifurcation of the brachial artery (fig. 9a, b, c), 
at the bifurcation of the aorta (fig. 10), and at the bifurcation of the common iliac 
(figs. 12, 13a, b, c). 





Aortic Bifurcation 
Fic. 10, 


The incision is made in the line of the artery, and as there is no pulsation to guide 
one it is not always as easily made as one might expect. It is usually bloodless, 
and is said to be painless even if no anesthetic is used. The artery may be controlled 
by flexible artery forceps, but I think rubber slings are better, as they are more easily 
adjusted. The adventitia is removed before opening the artery, as it gets in the 
way when sewing up. The dissection should be extended completely round the 
vessel so that a deliberate peri-arterial sympathectomy is ensured at the same time 
(fig. 2). Above the site of impaction the artery is pulsating vigorously, overlying the 
embolus it is seen distended and paralysed, and below it is contracted and in spasm. 
The incision is made above the level of the embolus—not over it ; the slings are all 
held tight (fig. 3). 

The clot is now milked out. All this time the wound is kept saturated in 
2°, sodium citrate (fig. 4). 

When the embolus has been removed there is almost instantaneous relief of pain. 
The upper sling is loosened and a flow of blood in jets synchronous with the heart- 
beat means that the lumen is clear above. The two lower controls are kept tight 
so that no débris shall pass distally. If blood does not flow freely, a second arterio- 
tomy at a higher level may be necessary (fig. 5). 

To test the collateral circulation the lower slings are slackened while the upper 
is held firm (fig. 6), and retrograde bleeding should occur if the collaterals are free. 
If not, the incision should be extended downwards and the lumen injected with 
normal saline or aspirated with a vaselined catheter (fig. 7). 

The operation is concluded by suturing the artery with a fine needle and oiled 
silk. When this is completed the lower sling is removed first, so that there 
shall be no tension on the line of suture when the blood is allowed to flow (fig. 8). 
By this time the relief of pain and return of sensation and movement are almost 
complete, although in less than half the cases does the pulse below return immediately, 
probably owing to the persistent spasm of the vessels below the arteriotomy. If 
there is no subjective improvement search must be made for a block lower down. 

Following the operation the patient should be nursed with the hip flexed, as 
otherwise the artery is somewhat tightly stretched over the ileo-pectineal eminence. 

In fig. 9a, b, c, the second type of direct embolectomy referred to is illustrated. 

In the smaller trunk arteries, and they are very small when in spasm after the 
embolus has been removed, the suturing so narrows the lumen of the vessel that its 
patency becomes problematical, and if any degree of secondary thrombosis occurs 
at the suture line it will be obliterated. The trouble is that secondary thrombosis 
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does not stop at the suture line but may extend to involve the collaterals. In view 
of this, as I originally suggested in the Lancet (1935) when describing my successful 
ease of brachial embolectomy, I think it is better to ligate the artery and so make 
certain that the collateral circulation will remain free. In the upper limb ligation 
of the artery—just like embolectomy—is much safer and attended by better results 
than in the lower limb 

At the aortic bifurcation (fig. 10), owing to the very high mortality attending 
laparotomy, together with the disadvantages of general and spinal anesthesia, the 
most experienced operators in this branch of surgery are agreed that abdominal 
section should never be done. The embolus should be removed by retrograde 
methods after bilateral control of the femoral arteries. Since it is 6 in. from Poupart’s 
ligament to the aortic bifurcation, and as the external iliac artery makes two very 
sharp bends (fig. 11), I would suggest that on one side at least the probing should 
be done through an arteriotomy above the level of Poupart instead of below as is 
usually suggested. 

An embolus in the common iliac artery may theoretically be removed in one of 
four ways (figs. 12. 13a, b, ¢). 
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| } 
J \ Wi / 
gt 1 as 
: N 
ls a r sf 4 
(a) Common Iliac (b) Common Iliac (c) Common Iliac 


Fic. 13. 
(a) Direct embolectomy. 
(b) Massage into the internal iliac artery without arteriotomy. 
(c) Digital displacement into the external iliac artery and removal through an opening 
in this artery. 


(1) By direct embolectomy, but the access is usually very difficult (fig. 13a). 

(2) By displacement into the internal iliac, the method of choice especially in recent 
cases (fig. 13b). 

(3) By displacement into the external iliac, and removal by a distal arteriotomy (fig. 18c). 

(4) By retrograde probing through a distal arteriotomy in a manner similar to those 
occurring at the aortic bifurcation (fig. 10). 
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The points which emerge from this brief survey of arterial embolism are these :— 

(1) That embolectomy is certainly worth doing. In the first place, because there 
is a 40% (40-6%) chance of surviving as opposed to a 90% certainty of developing 
gangrene if left alone, and secondly, because the collateral circulation is 
re-established by removing the dangerous secondary extensions of the clot. 
(Arterial obstruction by embolus has been shown to be associated with a much 
higher percentage of cases subsequently developing gangrene than after simple 
ligature of the main vessels of the limb, presumably owing to the involvement of the 
collaterals in the former instance.) Thirdly, the intolerable pain can be relieved even 
if the limb is not saved. Fourthly, by limiting the area of gangrene, it makes a 
low amputation possible, an operation associated with much less shock than a 
disarticulation or proximal amputation. 

(2) The second point which emerges is that the treatment should be as simple 
as possible, especially with inaccessible emboli. 

It is now twenty-five years since the first successful embolectomy was carried 
out. Up to the end of 1934, 382 cases had been performed in Sweden alone, whereas 
in this country apparently only about 20 embolectomies have ever been done, and 
only half of these have been successful, as follows :— 


Banks 1 Brachial 
Deitch 2 Common femoral | . h : 
1 Iliac f in the same patient. 
Holdsworth 1 Brachial 
Jefferson oe 1 Subclavian 
1 Axillo-brachial 
1 Brachial 
1 Common iliac 
Larks 1 Axillo-brachial 
Riddell 1 Brachial 
Total he 11 


Actually far more than this number have, at any rate been attempted, because 
almost everybody one speaks to seems to have done an embolectomy. The fact 
remains that no one in this country has done 20 or 30, which should be and would 
be the case if the teaching on this real emergency was more systematic. 

I have communicated with all the surgeons who have performed successful 
embolectomies in this country, and-have to thank them for their many helpful 
suggestions in preparing this paper. 
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Terminal [leitis 
By W. A. JacKMAN, F.R.C.S.Ed. 


My interest in this disease was stimulated by the experience of two cases. 

In 1913 Dalziel, in England, described a condition which he called ‘ chronic 
interstitial enteritis ’’, and which seems reasonably to coincide with the disease 
which we now call terminal, or regional, ileitis. During the following decade the 
disease faded into obscurity; its interest was revived in 1923 by Muschowitz and 
Wilensky, in America, where most of the subsequent literature has originated In 
1932 Crohn, Ginzberg, and Oppenheimer published a paper defining the condition, 
and describing it in reasonable detail. 

Regional ileitis is a non-specific granulomatous infection of the bowel, of unknown 
origin. It occurs with equal frequency in the sexes at ages of from 6 to 60 years, 
and is alleged to be most common in incidence during the third decade and in the 
Jewish race. The etiology is obscure, no specific organism having been demonstrated 
and no causative factor having been determined. Numerous causes have been 
suggested, which I have grouped under four headings :— 

(1) Anatomical peculiarities—(a) Of the ileum; (6) of its mesentery; (c) of 
its blood supply; (d) of the cecum, which may be (i) too high; (ii) too low; 
(iii) too fixed ; (iv) too mobile. 

It is alleged that these may lead to stasis which may predispose or actually give 
rise to this lesion. 

(2) Accidental causes—(a) Twisting; (6) angulation; (c) intussusception ; 
(d) volvulus, which, with (c), must be partial and intermittent ; (e) the impaction 
of a foreign body, such as a fish-bone, beneath the mucous membrane. 

(3) Neuromuscular causes —Such as may obtain in the hypertrophic pylorus or in 
Hirschsprung’s disease. 

(4) Inflammatory causes —(a) Lymphangitis ; (b) primary appendicitis. 

The lesion is found usually in the last 8 in. of the ileum, but has been described 
as occurring in the jejunum and cecum. My cases showed an affection of the terminal 
ileum so localized that it suggested special selectivity for this region. 

Briefly, the pathological changes are those of extensive destruction combined 
with excessive fibrosis in the presence of organisms commonly found in the intestinal 
tract. The known granulomata are not typically represented. 

Clinically the disease falls into four groups: (1) Cases simulating acute appen- 
dicitis. (2) Those suggestive of ulcerative colitis, in which diarrhcea is a prominent 
symptom. (3) Those presenting signs of chronic intestinal obstruction. (4) The 
fistulous type, in which fistulae have formed, usually after appendicectomy. 

As in both my cases the patients were thought to be suffering from acute appen- 
dicitis and were operated upon in apparent emergency, I feel poorly qualified to 
speak of the diagnosis. 

It should be possible to feel a lump in the right iliac fossa, and there are certain 
distinctive radiological signs, notably the following: (a) The string sign of Kantor. 
(b) Filling defects of the ileum and cecum. (c) An abnormal contour of the last 
loop of the ileum. (d) Reflex colonic spasm. (e) Dilatation of the proximal ileum. 

With regard to treatment, there seems to be universal agreement that this should 
be operative. Ileotransversostomy with excision of the intervening portion of gut 
is the operation of choice ; it may be performed in one or two stages, but in connexion 
with this | quote from an address by the late Lord Moynihan: “ It is inadvisable 
to do most operations in two stages, as it gives the patient two chances of dying.” 
Simple short circuit has been done with success, and Crohn mentions a case in which 
the lesion was left in situ without any form of operative intervention and apparently 
spontaneous resolution occurred. 
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I treated the patients who came under my care by simple excision of the diseased 
gut and side-to-side anastomosis, ileum to cecum, and although I admit this procedure 
to be theoretically unsound, both my patients are alive and well to-day. 

The prognosis is good if the victim survives operation. The operative mortality 
varies between the extremes of 4% and 36%, but this variation is easily explained 
by the fact that some authors describe only a small number of cases in which their 
experience has been peculiarly unfortunate. I am only able to quote one instance 
of any tendency to recurrence, and that is a case in which there was some infiltration 
at the site of anastomosis, giving rise to stenosis. 

Questions of special interest are: (1) Is this a new disease or an old disease 
newly recognized ? (2) If an old disease, has it been previously mistaken for tuber- 
culous infiltration of the bowel or inoperable malignancy ? (3) If a new disease, 
what is the wtiology ? 
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OF CONGENITAL HEART DISEASE 


Professor C. Bruce Perry: In this discussion on the course and management 
of congenital heart disease, consideration should be limited to those types of 
congenital cardiac defect which are compatible with life and are recognizable 
clinically. Therefore, I propose to exclude both gross malformations, such as 
ectopia cordis, and minor defects, in some cases none. the less important, such 
as bicuspid aortic valves. 

In considering the prognosis and treatment of cases of congenital anomalies 
of the heart and the great vessels, which produce clinically recognizable 
symptoms and signs, we immediately meet two great difficulties. The first 
is that in many cases it is impossible from the physical signs and symptoms 
to diagnose accurately the anatomical defects present, even when we are 
assisted by radiology and electrocardiography. The other difficulty is that the 
influence of the cardiac abnormality on the patient’s life varies widely according 
to the defect present. We therefore need a more general classification based on 
symptoms, one which does not, in the first instance, require an accurate diagnosis 
of the anatomical defect, but which is based on the physiological disturbances 
produced by the abnormal anatomy. For this clinical classification we are indebted 
to Maude Abbott (1924 and 1929) whose studies have given us a valuable working 
conception of congenital heart disease. She divides the cases into two large groups, 
those with cyanosis, and those without. This classification must be the basis of any 
attempt to study the course and management of congenital heart disease. It is 
helpful further to subdivide the acyanotic cases into those in which there is no 
abnormal communication between the venous and arterial sides of the heart—such 
as coarctation of the aorta and subaortic stenosis—and those in which there is an 
arteriovenous shunt. The latter cases normally present no cyanosis, since the only 
result of the abnormal communication is that some arterial blood is sert to the lungs 
via the pulmonary artery, as occurs in a case of a patent interventricular septum 
or patent ductus arteriosus. Such cases, however, may develop cyanosis—cyanose 
tardive—if any pathological process so alters the blood-pressure on the two sides of 
the heart that the pressure in the right ventricle or the pulmonary artery exceeds 
that in the left ventricle or the aorta. 

Taking this classification as our basis, we find that in the truly acyanotic cases, the 
malformation produces little or no effect on the activities of the patient, who suffers 
no disability and may lead a normal life. Some of these patients, particularly those 
with coarctation of the aorta, appear to be rather liable to sudden death, although 
the condition is obviously compatible with fairly long life, as shown by Lewis’s (1933) 
series and by Reynaud’s (1828) patient who died at the age of 92, having suffered no 
apparent inconvenience. The great danger for the patient with acyanotic congenital 
heart disease is the ever-present possibility of developing bacterial endocarditis. 
Of 60 cases of coarctation of the aorta collected by Maude Abbott, (1927) 12, i.e. 
20%, developed a bacterial infection at the site of the constriction. This serious 
accident is not confined to acyanotic cases ; Abbott found 90 cases of bacterial endo- 
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carditis amongst 395 acyanotic cases (i.e. 22°), while the incidence in cyanotic cases 
was 39 in 291 cases, i.e. 14%. The probable cause of this difference is merely that 
the acyanotic patients live longer, and therefore run more risk of superimposed 
infection. This danger indicates the one great point to be considered in the manage- 
ment of cases of acyanotic congenital heart disease. Patients with this type of 
congenital heart disease need no restriction of their activities, but every effort should 
be made to eliminate any possible source of infection. Sepsis in the mouth and 
upper respiratory tract as Okell and Elliott’s (1935) researches have shown, are 
potent sources of bacteremia such as might easily lead to an engrafted endocarditis. 
Apart from this, it is very important that these patients should lead a perfectly 
norma! life. If the position is not simply and clearly explained to the parents, 
the child may be so pampered and coddled that he or she develops a serious cardiac 
neurosis. 

Those cases with an arteriovenous shunt, which may develop cyanose tardive, 
such as patent interventricular septum and patent ductus arteriosus, need the same 
management and have the same outlook as the truly acyanotic cases, with the 
exception that pulmonary disease or infection may be rendered more serious than 
it might otherwise be by a reversal of the shunt and the development of severe 
cyanosis. Children with this type of congenital defect, like those with no abnormal 
communication, should be encouraged to attend school and do games and drill nor- 
mally, in fact to lead a full and unrestricted life. 

When we turn to the cyanotic type of case, of which the commonest group of 
clinical significance is probably that with a patent interventricular septum, dextro- 
position of the aorta and pulmonary stenosis—the ‘‘ Tetralogy of Fallot’, we find 
that the one guide in the treatment and to the prognosis is the depth of the cyanosis 
and the severity of the symptoms. The earlier in life that cyanosis develops, the 
more serious is the outlook. Broadly speaking, we may divide the cyanotic cases 
according to the relationship of the onset of cyanosis to the three critical periods of 
growth. Those patients who show permanent cyanosis at, or soon after, birth rarely 
survive five vears. If cyanosis is delayed, but appears at the beginning of school 
life, at five years, the patient will probably not reach puberty. While those who 
develop permanent cyanosis only at or after puberty, as may happen in the case of 
a patent interventricular septum with dextroposition of the aorta but no pulmonary 
stenosis (the Eisenmenger complex), may live a comparatively long, even if restricted, 
life. 

For treatment we can do nothing radical to relieve the condition, and the patient’s 
activities must be determined entirely by his capabilities. While cyanotic patients 
obviously cannot play games at school or undertake laborious occupations, they may 
yet lead useful lives, as illustrated by White and Sprague’s (1929) musician who 
lived until his sixtieth year. It is important to remember that the preventive care 
which must be given to the acyanotic cases, in an effort to prevent the development 
of bacterial endocarditis, should also be afforded to those with cyanosis. 

One other point that I should like to raise in the hope that this discussion may 
increase our information about it, is the relationship of pulmonary tuberculosis to 
congenital heart disease. Rokitansky (1855), one of the first students of congenital 
heart disease, suggested that cyanosis was incompatible with pulmonary tuberculosis, 
whereas Peacock (1866) shortly afterwards described nine cyanotic cases with 
pulmonary tuberculosis. This difference of opinion has persisted to the present 
time. Personally, I wonder how many of the cases labelled pulmonary tuberculosis 
were really cases of superimposed bacterial endocarditis with pulmonary infarcts ; 
possibly this is a biased view, due to the fact that I have seen one such case sent to 
a sanatorium as tuberculosis, but there was no tuberculosis, the pulmonary symptoms 
and signs being due entirely to multiple emboli. Gloyne (1936) has analysed 21 cases 
of congenital heart disease found among 2,735 post-mortem examinations at the 
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Victoria Park Chest Hospital. He found that seven of the 21 had pulmonary tuber- 
culosis. In four of these there was no mention of cyanosis ; in the other three the 
notes were lost, but the anatomical defect was in every case one that was unlikely 
to be associated with cyanosis. 

Most of my experience of congenital heart disease has been derived from a study 
of the condition as seen in school children, and it bears out the main points that have 
already been mentioned. The majority of these cases are of the acyanotic type. 
The commonest defect is a patent interventricular septum or maladie de Roger, 
with a loud systolic murmur over the centre of the pracordium, often associated 
with a palpable thrill. The 87 children with this defect that I have seen, all lead 
perfectly normal school lives, with no restriction and with no symptoms referable 
to the heart. The oldest patient with signs of a patent interventricular septum that 
I have seen was aged 74. Very occasionally a patent interventricular septum is 
combined with a complete heart-block. In the only case that I have seen with 
this combination of congenital defects the heart-block appeared to have produced 
no symptoms. One child has died of bacterial endocarditis oceurring on the lateral 
wall of the right ventricle at the site of impact of the stream of blood passing through 
the arteriovenous shunt. The hole in the septum in this case was surrounded by a 
ring of fibrous tissue and looked almost as though the septal defect was being slowly 
obliterated. I have notes of two cases in which at the ages of 4 and 6 respectively, 
signs suggesting a patent interventricular septum were found. Both children have 
been examined every twelve months for five years, and the murmur, at first persistent, 
became gradually less marked, and at the last two examinations the heart appeared 
normal. In one other case the patient when first seen, at the age of 4, had a well- 
marked central thrill, but seven years later the physical signs had so decreased that 
there is now only a soft indefinite murmur audible over the centre of the praecordium. 
Muir and Brown (1934) have suggested that this disappearance of the physical signs 
may be due to the fact that the opening in the septum does not increase in size as 
the child and the heart grow, and that an opening, which in the small heart of an 
infant might be considerable, would be negligible compared with the heart in later 
childhood or adult life. »At first it did not seem possible for a congenital defect to 
correct itself, but the appearance of the opening in the case in which the patient died 
of endocarditis was so suggestive that I began to wonder if possibly this might happen. 
French (1918), Parkes Weber (1918), and Stamm (1918) have also reported cases 
in which the typical central systolic thrill and murmur of a patent interventricular 
septum have disappeared. Two of the children with a patent interventricular 
septum developed acute rheumatism, and one of them died from carditis. It is 
difficult to see how a congenital cardiac defect can in any way predispose to acute 
rheumatism, but it is interesting, in view of the frequent occurrence of rheumatic 
heart-disease amongst the cases of patent foramen ovale collected by Roesler (1934). 
Possibly this discussion may provide further information on this point. 

The other common congenital cardiac defect found in school children is that 
without symptoms or cyanosis but with a systolic thrill and murmur at and above 
the pulmonary area. It has been suggested that if in such cases the pulmonary 
second sound is audible and radiology reveals a prominent pulmonary artery, the 
defect is really a patent ductus arteriosus. This is not so, however, as has been 
pointed out by Hochsinger, and Miller and Orton (1913). In one such case of mine 
the patient died of bacterial endocarditis, had a very prominent pulmonary arc 
radiologicaily, and post-mortem examination showed that this was due to con- 
siderable dilatation of the pulmonary artery beyond the constriction. Forty children 
with these physical signs lead perfectly normal lives with no disability. 

Children with the less common subaortic stenosis, with a systolic thrill and 
murmur at the aortic area conducted up into the neck, of 10 of whom I have notes, 
also suffer no disability. 
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In 4 out of 17 cases of patent ductus arteriosus, however, the patients were unable 
to take part in school games because of easily induced fatigue and dyspneea. These 
children were rather slenderly built and I suspect that their symptoms were due 
to a certain degree of aortic hypoplasia, such as is sometimes associated with this 
anomaly and is not actually due to the patent ductus arteriosus itself. 

To sum up: The prognosis in acyanotic types of congenital heart disease 
is good. The patients should live normal lives, but care should be taken to avoid 
superimposed bacterial infection. Patients with cyanotic heart disease should lead 
restricted lives. The degree of restriction desirable and the prognosis depend almost 
entirely on the severity of the cyanosis and other symptoms. 
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Dr. Terence East: Professor Perry has suggested the best lines on which to 
approach this question. Unfortunately the patients with congenital lesions of the 
heart are uncommon, and we rarely have the opportunity of following them. We 
can only try to gain some composite picture by blending the manifestations observed 
at the various ages at which one sees each type. 

The diagnosis of the nature of the lesion can usually be made with a fair degree 
of accuracy nowadays, as far as concerns those defects which permit survival after 
the first few months. Before that age it is, as a rule, impossible to make the diagnosis. 

From a general point of view the division of the cases into cyanotic and acyanotic 
is of considerable practical value. The presence of cyanosis depends upon two 
fundamental causes: (1) The hindrance of access of the blood to the lungs, and 
(2) the other is the presence of a right-to-left shunt allowing the unoxygenated 
blood to return into circulation. The grade of cyanosis is a fair indication of the 
importance of the part that either or both of the factors are playing. Atresia of the 
pulmonary artery is the extreme example of the former factor. In some of these 
cases the blood reaches the lungs through a patent ductus. In one case in which I 
carried out the autopsy the ductus was closed and the blood reached the lungs by 
very large bronchial arteries. There was a large hole in the septum of the ventricles. 
The patient had worked as a dental mechanic, and died at the age of 33. In this 
case no murmur was heard. Another man was well known in the hospitals a few 
years ago, and died at about the same age, with a similar atresia of the pulmonary 
artery. These two cases are instances of the possibility of survival with gross 
disability. Patients with the tetralogy of Fallot sometimes live long. One such 
patient is now 49, but lives a restricted life. Another survived an attack of lobar 
pneumonia a few years ago, and is now getting married, at the age of 33. Two 
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patients have died of pulmonary tuberculosis as young adults. There is no doubt 
that in any cyanotic case the patient must lead a very restricted life, and this life is 
not likely to be long. One cannot say which cases may do better than others, but 
the long-lived exceptions offer grounds for hope. The period of active growth at 
puberty is a critical time ; naturally, a lesion that may be tolerated in the child is likely 
to be impossible for the adult. 

Of the acyanotic lesions, patency of the interventricular septum seems to be the 
commonest. In one case the murmur had disappeared at about the age of 4 years, 
and one may presume that the hole had closed or that the flow of blood through it 
had ceased. The smallest holes appear to cause the most noise ; probably a very 
large hole causes no murmur. The murmur is sometimes described as being present 
in diastole as well as systole. Laubry, Routier, and Soulie have described an asso- 
ciated defect of the adjacent aortic valve which causes aortic incompetence. Such 
a combination would be more serious than a simple patency of the septum. It would 
be less well tolerated and more liable to infection. Perhaps the cases with this 
combined defect are those with murmurs in systole and diastole. Although patent 
septum is apparently only rarely associated with that -uncommon abnormality, 
congenital complete heart-block, yet patients with this defect often have an open 
septum. The reason for this association is obscure. It seems that the ventricular 
rate is often high in these patients, and they probably suffer little disability as far 
as the block is concerned. 

In a series of 15 cases the patients, all female, have a systolic murmur in the 
pulmonary area, usually but not always, accompanied by a thrill. The pulmonary 
second sound is loud, and the closure of the valves palpable. X-rays show that the 
pulmonary artery is enlarged. There are no other abnormalities. The ages range 
from 7 to 52, and seven are over 35. Their lives are not affected, so the lesion cannot 
be important. There is no need to restrict them. There has been no post-mortem 
examination on such a case. It seems hardly likely that a patent ductus is present. 
It is true that in children the murmur is said to be confined to systole, but it is doubtful 
whether it is so in adults. Perhaps they are similar to those cases described by the 
opener, with a slight degree of stenosis below the valves, and an enlarged artery above. 

Bicuspid aortic valves are of no importance in themselves. Their liability to 
infection makes them significant later on. In the later years of life there are cases 
of aortic stenosis with fused calcareous aortic valves. One wonders whether some 
of these conditions begin as congenital abnormalities. When the stenosis develops 
there is, of course, a strain on the left ventricle and the patient must be protected 
from over-exertion. 

Coarctation seems to be as well tolerated as any congenital defect. As the 
patient will probably die as a result of it, some limitation of activity seems to be 
indicated, in adults at any rate, especially as years go on, and other defects are likely 
to appear. 

As all patients with congenital lesions of the heart are liable to cardiac infections, 
it seems wise to keep them clear of septic foci. Unfortunately the infection creeps 
in very insidiously. It may begin as an apparently trivial bout of influenza. Special 
care is needed for these patients in any mild febrile attack, as it might indicate the 
escape into the blood-stream of dangerous organisms. 

The question of pregnancy may sometimes arise. There does not seem to be 
any contra-indication in patent ductus. A patient with a patent septum would 
probably be safe, provided there was no enlargement of the heart ; otherwise, there 
might be some risk of a right-to-left shunt in the later stages. One would imagine 
that a cyanotic patient should not run the risk of pregnancy. 

Persons with congenital heart lesions occasionally propose themselves for life 
assurance. An acyanotic case, a case of patent septum, or one of patent ductus 
might be accepted if the lesion were perfectly tolerated. One would have to impose 
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a heavy premium to cover the risk of infection, and only recommend acceptance for 
a limited term of vears, not exceeding the age of 40 or thereabouts. 

The acyanotic lesions are evidently well borne in youth, but so, very often, are 
acquired lesions. In the adult body the defect is apt to cause more trouble. In 
any large group of children with heart lesions the congenital variety turn up fairly 
often. One gets the impression that adults are seen far less frequently, whether 
the patient comes as a heart case, or is suffering from something else. By the age 
of 40 they are rare. Special care is needed in any case of congenital heart disease 
to protect the patient from infection. As regards activity, acyanotic patients can 
usually do a good deal, but they should be guarded from extreme forms of exertion. 
It would be wise to forbid all forms of competitive sport in youth, and laborious 
occupations later on. 


Dr. D. C. Muir: My original group of cases consisted very largely of school 
children between the ages of 5 and 15. Additions have since been made at both 
ends of this age-period by the inclusion of babies from municipal clinics and 
institutions, of children passing out from school into the labour market, and of 
adults discovered in various ways. 

In the very young it has been extremely difficult, or impossible, to make anatomical 
diagnoses or even to say whether a non-cvanotic baby may not later be found to have 
a lesion of the cyanotic type. The impression that the maladie de Roger may be 
regarded as a benign lesion during the school period has been fully confirmed. There 
has never been any reason to regret allowing these children a normal unrestricted 
school life. Repeated examination over years has not shown any strain on the 
heart—as revealed by the preservation of a normal contour, a physiological electro- 
cardiogram, and absence of symptoms. Several children have gone through acute 
illnesses, including pneumonia, without ill-effect or production of cyanosis. 

The disappearance of physical signs noted by Weber and others has been observed 
twice ; in one case a marked thrill and bruit gradually disappeared over a period of 
seven years. The only undoubted dramatic manifestation seen in the whole group 
was one case of very severe chorea, requiring four months’ treatment in hospital. 
There were no cardiac sequela. The only precaution taken in cases of maladie de 
Roger is to pay particular attention to any possible foci of infection. 

The same latitude is not allowed in cases of patent ductus arteriosus. Here there 
is a more definite stress on the heart, as shown by a dilated pulmonary artery. The 
aorta is generally hypoplasic and further pressure alterations occur more readily 
where the shunt takes place above the valves of the heart. Symptoms are more 
frequent, though not common during the school period. Later in life they may be 
severe and the activities of one male patient are greatly restricted by a pain which, 
in its severity and distribution, is typically anginal. Infective endocarditis is more 
common than in the maladie de Roger, and one of the original patients is at present 
in a sanatorium with active pulmonary tuberculosis. 

Absence of symptoms with marked physical signs is characteristic of subaortic 
stenosis, cases of which have required no special management during the school age. 
There would seem to be a still greater risk of infective endocarditis. Of four deaths, 
one occurred suddenly while the patient was cycling, one was due to pulmonary 
tuberculosis, and two to bacterial endocarditis. 


Dr. J. W. Brown: In a group of 291 cases of congenital heart disease attending 
at five clinics there are 57 (19 per cent.) cases with cyanosis. All the patients in 
this group are not seen because a certain number are exempted permanently from 
school or are inmates of various institutions. 

The cyanotic patient is generally at least as intelligent as his normal fellow and, 
given the same educational opportunities, can hold his own at school. It is a grave 
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mistake to place these children in special schools for the mentally defective and 
backward, for by so doing an inferiority complex is developed. Each case is con- 
sidered on its merits and as far as possible the patient is encouraged to go to school, 
if only for part time. If taught to read and write, these children can at least amuse 
themselves and later, in some cases, undertake sedentary work. Once a child has 
been excluded from school it is difficult to get him back and exclusion only leads to 
invalidism. 

Clinical experience suggests a revision of ideas as to prognosis in this group. These 
patients may survive very much longer than is generally supposed, and observation 
of individual cases over years has shown that the degree of cyanosis presented remains 
remarkably constant. The blood-count, which unfortunately has not been ascer- 
tained as a routine, may be as high as twelve millions, and this figure does not indicate 
a rapidly approaching end, as is sometimes taught. 

The infectious diseases of childhood—measles and whooping-cough—figure largely 
in the histories of these children, and are surprisingly well tolerated. Scarlet fever 
appears to be a dangerous complication and two patients have died from infective 
endocarditis as the result of this disease. Tuberculosis occurred in four of the 
elder cases. 

In each case the patient had been weighed and measured at the clinic and only a 
small percentage are below the average in height and weight. Nearly all the cases 
have been examined with X-rays and a routine electrocardiogram has been 
taken. These methods of examination have proved helpful. In this the most obvious 
group of congenital cardiac defects and nearly always with gross interventricular 
septal defects, no case of congenital heart block has been found. 

An interesting result of electrocardiographic examination has been the discovery 
of 12 cyanotic patients with normal or left axis deviation in the absence of dextro- 
cardia or gross conduction defect. Autopsies in three of these cases have shown 
tricuspid atresia in one, and a large interauricular septal defect in the other two. 
The X-ray picture in this latter small group differs from that of the tetralogy of 
Fallot, which is distinctive. 

A case of peculiar interest was that of a woman aged 29, admitted to hospital on 
account of infective endocarditis. A congenital history was clear. There was no 
cyanosis or clubbing other than the parrot-beaking of the nails encountered in 
infective endocarditis. On the physical signs a diagnosis of a patent ductus, with 
infective endocarditis, was confidently made. The electrocardiogram showed right- 
axis deviation but the patient was too ill for X-ray examination. Autopsy revealed 
a typical Fallot’s tetralogy, with the pulmonary artery dilated and filled with 
vegetations distal to a constricted bicuspid pulmonary valve. 

Congestive failure is rare in the cyanotic group, as in other groups. There was 
one case of interauricular septal defect with auricular fibrillation. 

Treatment is rarely necessary in this group. Instruction must be given to the 
patient and his parents as to the amount of effort that can be undertaken with 
comfort. Digitalis and similar preparations are of no value. Oxygen is of little 
use, owing to the large shunt and dextraposition of the aorta present in the bulk of 
these cases. Bleeding may occasionally be of value as a temporary measure. 

Supervision, of an effective and friendly nature, seems to be the most desirable 
factor in the management of these patients and can do much, not only to dispel the 
air of fatality that surrounds them, but also to increase their happiness, particularly 
if some small measure of participation in school activities is allowed. 


Dr. A. G. Gibson said all would agree that in congenital heart disease the 
maximum activity should be allowed. He doubted, however, whether competitive 
athletics in adolescence or adult life were always compatible with safety. In one of 
his cases, a schoolboy aged 15 who had a good record in his school sports, was found 
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in an intercurrent illness to have a slightly enlarged heart and a systolic murmur 
suggestive of maladie de Roger. In view of the hypertrophy it was thought proper 
to curtail athletics. In another case the patient, an undergraduate aged 22, with 
coarctation of the aorta and aortic regurgitation, desired to be trained as an air 
pilot. Ina third case, a man aged 52, who had been seen on account of symptoms of 
cirrhosis of the liver, had a to-and-fro murmur in the position suggestive of patent 
ductus arteriosus ; there was no enlargement of the heart and no collapsing pulse. 
The man had been a soldier and had been through the Great War without any 
disability. 

It was no doubt safe to allow patients with a mild degree of congenital heart 
disease to undertake activities, with supervision, but if the heart became enlarged, 
or suffered in any way under the stress, exertion would have to be diminished. 


Dr. Evan Bedford said he agreed with previous speakers that most children 
with congenital heart disease should attend an ordinary school, though, in his 
experience, in London, the school medical officers usually excluded them and sent 
them to special schools, where the stigma of invalidism was acquired early in life. 

In his opinion a pulmonary systolic thrill and murmur, with a dilated pulmonary 
are seen by X-rays, indicated some form of pulmonary stenosis, either valvular 
or sub-valvular ; in a case with these signs necropsy had shown a stenosis of the 
infundibulum and a dilated pulmonary artery. In his experience congestive 
failure was exceptional in congenital heart disease, and the cause of death was 
usually intercurrent disease or some complication. For example, the subjects of 
coarctation of the aorta often died from rupture of the aorta or from cerebral 
hemorrhage, which would suggest that some restriction of physical activity was 
advisable, as advocated by Dr. Gibson. 

A defective interauricular septum was an important and not infrequent con- 
genital lesion encountered in adults. The condition might produce no symptoms 
in infancy and childhood, and caused neither clubbing nor cyanosis. Patients were 
able to lead normal lives, play games and have children, but after they reached 
the age of 30, symptoms began to appear and often, eventually, heart failure occurred. 
The lesion differed from other congenital defects in several ways. Infective endo- 
carditis was rare, but associated rheumatic infection causing mitral stenosis and 
auricular fibrillation was common. In most congenital defects the degree of cardiac 
enlargement was relatively slight, but in cases of patent interauricular septum, there 
was gross enlargement. The X-ray picture was characteristic and consisted of 
great enlargement of the right heart-chambers with aneurysmal dilatation of the 
pulmonary artery and its branches. On the screen the right pulmonary artery 
pulsated visibly, like an aneurysm. The aorta was unusually small. He might 
mention two cases in which the diagnosis had been made during life and confirmed 
by necropsy. Both the patients were women with children, and cardiac symptoms 
had been delayed until adult life. 


















poser Proceedings of the Royal Society of Medicine “a 
; 
P 
) 
; Section of Opbtbalimology 
f ; , 
President—W. H. MCMULLEN, O.B.E., F.R.C.S. 
[January 8, 1937] 
Melanoma (? Malignant) of the Iris.—F. A. JuLER, F.R.C.S. 
Male, aged 70. Attended for refraction December 1936. He had not noticed 
the discoloration of the right iris. 
Right eye —There is a brown tumour on the lower sector of the iris, affecting 
two-thirds of the width of the iris up to the pupil margin. This stands up from 
the iris stroma, but is flat for the most part. It has a definite elevation forwards, 
just below the pupillary margin at the 5.30 meridian, which measures 0-4 mm. in 
the corneal microscope drum. There is slight ectropion of uveal pigment at the 
pupillary margin. 
Vision.—& partly, with small correction. Lens opacity present. 
Progress.—No definite change in four weeks. 


: General condition.—Patient is the subject of diabetes and has had a Brodie’s 
abscess, but is now in good health. 


Postscript.—January 20, 1937: Iridectomy downwards. Pathological report 
(January 27, 1937).—In the middle of the iris is an old pigmented fibrous thickening. 
In front of this is a dense mass of polyhedral cells with a moderate amount of 
pigment. The cells vary in size and shape, some are spindle-shaped. No mitotic 
figures have been seen. The appearance suggests a malignant melanoma.—[F. A. J.] 


Hemispherical Formations in Bowman’s Membrane. —EvuGENE WOLFF, 
F.R.C.S., and T. KEITH LYLE, F.R.C.S. 

Patient, A. S., aged 32. Stevedore. 

Diagnosis.—(1) Idiopathic epilepsy. (2) Detached retina of left eye of traumat*c 
origin with secondary glaucoma. 

History —At age of 15, injury to left eye with tennis ball ; vision since then 
blurred, with black spot in front of the left eye ; at age of 23 sight of left eye 
became much worse—a black film spread over the eye from the inner margin and 
within three years the patient became quite blind in this eye. At age of 17 began 
to suffer from dizzy spells, and at age of 21 developed attacks of petit mal and later 
grand mal ; sometimes has as many as four attacks daily. 

Clinical examination.—Right eye: Vision § and J 1. Normal fundus. Left 
eye: Vision, P. of L. in lower temporal field. Tension + 2. Cornea cedematous, 
lens slightly opaque, optic disc cupped, media hazy, extensive detachment of the 
retina. 

Central nervous system : No abnormal physical signs. Blood-pressure 125/70. 

Cerebrospinal fluid normal. 

Treatment (1936).—Excision of left eye, with insertion of fat graft from anterior 
abdominal wall into Tenon’s capsnie. 

Pathological report} (E. W.).—The eye was fixed in Zenker’s fluid and cut first in 
celloidin then, after re-embedding, in paraffin. 


1 From the Pathological Department of the Royal Westminster Opbthalmic Hospital. 
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The sections were stained with hematoxylin and eosin ; van Gieson; methy] 
violet : Congo red ; Kuhne’s stain for hyaline tissue ; pyronin methyl green : 
Bielschowsky, and other methods. ; 

The structures in Bowman’s membrane were found on routine examination of the 
eye. They are more or less hemispherical and fairly homogenous in structure. 
They vary in size up to about 10 » at their bases. They are numerous, some 60 
being present in each section, and there are more towards the central than towards 
the peripheral portions of the cornea. They occupy that portion of Bowman’s 
membrane next to the epithelium. The upper border usually appears flat, but 





Bowman's 
membrane 





x 650 


Fic. 1.—Hemispherical bodies in Bowman’s membrane (stained van Gieson). 


under vil-immersion and with some stains (Kuhne’s cresyl violet) there appear to be 
projections on this border. The curved distal border is quite smooth. These 
structures are actually in, not on, Bowman’s membrane, which is not pushed 
backwards—as shown by its straight posterior border. 

The case thus differs from the very interesting case described by Elschnig in 
which the structures were on Bowman’s membrane—like the colloid bodies on 
Bruch’s membrane—and were diagnosed during life. 

The hemispherical formations stain red with hematoxylin and eosin, orange-red 
or red with van Gieson. With these two stains the superficial portion of the 
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epithelium stained the same colour as the structures in Bowman’s membrane, but 
this does not apply to all stains. With pyronin methyl green (which is a good 
nuclear stain) the nuclei of the corneal epithelium do not stain as well as normal. 
The structures do not consist of amyloid as shown by the fact that they do not 
give the characteristic stain with methyl violet or Congo red. Kuhne’s stain for 
hyaline tissue stains them a deep blue and hence they are probably of this nature. 

On searching through the literature—and in this we had the valuable help of 
Mr. Home, our Librarian—we could find only one other reference to these structures 
and this is an illustration by von Hippel in the Henke-Lubarsch, with the following 
legend : 


‘The corneal epithelium of a glaucomatous eye; the hemispherical figures in Bowman’s membrane 
are numerous, their significance unknown.”’ 








Fic. 2.—Hemispherical bodies in Bowman’s membrane (stained Bielschowsky). 


The present case, too, was one of glaucoma. The spaces between the corneal 
epithelium cells are widely distended (and not infrequently in them one found small 
granules which stain the same as the hemispherical bodies). There are vesicles on 
the surface. The disc is deeply cupped, the retina is detached and shows cystic 
degeneration. The angle of the anterior chamber is occluded in part, in others it is 
quite open. Now while glaucoma probably plays some part in their formation, there 
must, I think, be some other factor, as so many eyes are removed for increased 
tension and these bodies are not found in them. 

| Since reading this paper, however, I have found another eye showing the hemispherical bodies in 
Bowman’s membrane. ‘This also was from a patient who had bad increased tension. Perhaps, if one 


were on the look out for them, these bodies would not be as rare as the literature would lead ore to 
suppose.— [E. W. 
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Their shape, too, is a puzzle. We thought it might be produced by distension of 
the canals for the nerves which perforate Bowman’s membrane, or by degeneration 
of these nerves, and so we stained the tissue by Bielschowsky’s method. This method, 
while it did not help us (as might be expected with Zenker’s fixation), with regard 
to the perforating nerves, gave a very interesting negative picture of the bodies and 
showed that some of them at any rate communicated with the distended intercellular 
spaces of the basal layer of the corneal epithelium. 

It would seem, therefore, that these hemispherical bodies in Bowman’s membrane 
are of a hyaline nature, and are probably produced by degenerative products of the 
corneal epithelial cells or by degeneration of the perforating nerves, and that while 
glaucoma probably plays some part in their formation, their exact cause is still 
unknown. 


References.—ELSCHNIG, A., 1899, Klin, Monatsbl. f. Augenh., 37, 453; v. Hippen, E., 1928, in 
Henke-Lubarsch Handb. d. spez. path. anat. u. Histol., 1928, 11, 322. 


[February 12, 1937) 


Two Cases of “ Post-influenzal Blindness.”—FrankK W. LAw, F.R.C.S. 


I.—F. P., male, aged 49. 

Referred to me on January 22, 1937, after “influenza ’’ one week before. His legs 
had become weak and his vision failed entirely. No headaches or vomiting. A 
condition of intense bilateral papillitis was found. Vision: No P.L. Pupils wide 
and inactive. 

Previous history—Two years ago his legs suddenly became weak, and he was in 
bed for eighteen months. No pain or joint swellings. He suffered subsequently 
from ‘chronic neuritis” and impaired memory, but returned to light work 

Investigations.—Blood-pressure 155/75. Wassermann reaction negative. Cerebro- 
spinal fluid not under increased pressure. Neurological examination negative except 
for “ plantars ? ; ankle-jerks absent ”’. 

The papillitis is subsiding gradually, but there is no return of vision. 


II.—W. H., male, aged 38. 

Referred on January 29, 1937, with diagnosis similar to that in the preceding 
case—‘ post-influenzal blindness’. Had “ influenza’ January 3 (Sunday). Returned 
to work on Monday, and left home for his work as a driver on Tuesday. The same 
day was found wandering in Portsmouth, wet through and collapsed. Was taken to 
hospital and treated for meningitis ; his vision began to fail, he could not lift his legs, 
and he suffered from frontal headaches. Discharged himself from hospital. 

Previous history—Malignant malaria 1923. Vision perfect in the Army. Since 
1929 right vision has been ‘‘ not so good ”’. 

Examination.—Pupils sluggish, tension normal (or ? R.E. full). R.E.: Gross 
cupping of disc, which does not appear to be of a glaucomatous type. Pigmentary 
change in macular region. Vision = P.L. in temporal field. L.E.: Coloboma 
of choroid below disc ; vision = ,°,. 

Investigations.—Neurological examination negative. Cerebrospinal fluid under 
slightly increased pressure. Wassermann reaction negative. Blood urea 28 mgm. %. 
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On February 5 vision appeared to be the same, but after much persuasion ;*; was 
reached. There is some lower nasal field loss. 


Mr. FREDERICK RIDLEY said that he had had a case of post-influenzal blindness of 
similar appearance. The patient was a man, aged 67, who had a sudden attack of total 
blindness and bilateral papillitis seven days after a mild attack of influenza. At first there 
was no pupil reaction, and no perception of light. He could now walk about the ward ; 
there was no central vision, however. The papillitis might be subsiding ; there was a 
marked retinal arteriosclerosis, with some hsemorrhages. There were not any general 
neurological signs. 





Retinitis Pigmentosa in a Young Airman. — Wing-Commander P. C. 


LIVINGSTON, R.A.F. 


Patient reported at Cranwell with defective vision and was found to have 
advanced retinitis pigmentosa. Total service 3§ months. 
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He says his father had defective vision due to cataract. He cannot trace any 
relevant family history. 

Examination.—Fundi show pallor of both optic discs surmounted by a fine 
indefinite haze. In the periphery, the retina is dotted with the typical changes of 
the condition. Is colour defective, both on the Edridge-Green lantern, and the 
Ishihara charts. 

Light sense——Time of dark adaptation 10 mins. Light minimum: 1-94 feet 
candles required to stimulate minimum light appreciation. Form sense.—Does not 
vary greatly from that compatible with a normal response. These tests were 
carried out on the light-sense apparatus designed for the R.A.F. Ocular muscle 
balance normal. 

Angular stereopsis test—This test was carried out with the purpose of finding 
the mean error of judgment in a case in which the retinal periphery was severely 
damaged ; the result showed the appreciation of depth to be very definitely affected. 
In the vertical plane the mean error was + and — 8, balanced each side of the 
zero point. In the horizontal plane the mean error was + 16-5 on the positive 
side. 

I show this case as an example of the troubles that may arise in rapid expansion 
recruiting. This boy has been in uniform three months and has now to be invalided. 
I am anxious to receive a few similar cases from members of this Section, cases with 
good visual acuity, and in the early stage of the disease. I am working upon the 
accuracy of visual judgment from various angles of the perimetric field, using a 
special modification of the three-pin test. Such work may prove to have some 
relationship to the panoramic analysis of pilots of aircraft during sharp turns. 
There is a very great variation between different individuals when measurements 
are taken at 180 degrees, and up to 15 degrees above and below the horizontal 
plane. Here the ordinary binocular analysis of verticals is reduced to some form of 
dissociated appreciation owing in large measure to the progressive reduction of the 
ocular base-line variant. What controlling influence retinal periphery can exercise 
in the disproportionate results requires to be carefully examined. Hence my 
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desire to approach this through cases with good central vision but with contracted 
peripheral vision. 


Tuberculous or Metastatic Choroiditis.— Wing-Commander P. C. 
LIVINGSTON, R.A.F. 

Acting Pilot Officer, R.A.F., Uxbridge. Joined the R.A.F. July 1935. Vision 
then :— 

+ 0-25 sph. 
— 0-5eyl. 180° 

Fundi normal. Anomalous trichomat. Seen at Cranwell July 13, 1936, for 
defective vision (R. ,%; just; L. §) and transferred to R.A.F. Hospital, Halton. 

Investigations.—Skiagram of teeth showed chronically infected apex of right 
upper canine tooth. Another tooth, which was also extracted, showed root canal 
full of infective dry gangrene. Meinicke reaction negative. White cell count 9,200 
(polymorphs 58%). 29.11.36: Readmitted to Halton Hospital for investigation as 
to the possibility of the condition being primarily tuberculous. 

Pathological report—R.B.C. 5,900,000; Hb. 110%; C.J. 0-93; W.B.C. 8,400. 
Differential : Small mononuclear lymphos. 22% ; large mononuclear lymphos. 124% 
(= 344% non-granular); hyals. 0%; transitionals 74%; neutrophil polymorpho- 
nuclears. 554% ; eosinophil polymorphonuclears. 2$°%,. No blood parasites found. 
Wassermann reaction negative. Sedimentation rate 4 mm. in 1 hour. Arneth 
index 7, 36, 41, 15, 1. Renal efficiency test compatible with normal. Blood- 
pressure 130/90. Von Pirquet reaction moderately positive to human O.T. 
Sedimentation rate is however not increased. 





R. $; L. $, corrected to §, 
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Section for the Studp of Disease in Children 


President—C. PAGET LAPAGE, M.D. 
[January 22, 1937] 


Influenzal Meningitis with Complete Recovery.—K. H. TALLERMAN, M.D. 


J. B., male, aged 3 years. Nothing of significance in previous history. 

Family history.—One maternal aunt suffers from epilepsy. 

History.—Admitted to hospital July 9, 1936, when 24 years old, with a history 
of having “ caught cold’’ five days previously, and three days afterwards having 
had a “shaky fit”, become pale, fallen forward in his perambulator, and subse- 
quently fallen asleep. During this attack he did not pass urine. From this time 
onwards he was drowsy; he took sips of water only and no solid food, was very 
constipated, and was said to have given at times a piercing cry. 

On examination—The child appeared ill and drowsy. Temperature, 103°. 
Pupils equal ; reacted to light. No abnormality noted in cranial nerves. Plantar 
reflexes flexor ; knee-jerks, ankle-jerks, and abdominal reflexes not obtained. Slight 
cervical rigidity. Ear drums normal. Tonsils enlarged and injected ; cervical glands 
palpable. No other significant abnormality was noted. 

Lumbar puncture was performed, and a faintly turbid fluid was obtained under 
pressure ; no organismns were found. 

10.7.36: C.S.F. turbid, and a deposit of thick pus settled out on standing. Very 
few organisms were noted in the films, but on culture a scanty growth of Pfeiffer’s 
bacilli was obtained. 

From July 9-28 inclusive the temperature ranged between 101° and 103°, subse- 
quently slowly descending to normal on July 30, after which the boy remained 
afebrile. During this period a transient squint was noted. After the first ten days 
in hospital his general condition showed definite improvement. 

19.7.36: Appeared to recognize people. 22.7.36: Was sitting up and talking. 
Abdominal reflexes and knee- and ankle-jerks now all present. 28.7.36: Looked at 
books ; was laughing and cheerful. 30.7.836: Central nervous system showed no 
abnormality. 

Daily lumbar punctures were carried out from July 9-21, and thereafter at 
increasingly longer intervals. Specimens of C.S.F. obtained on July 16 and 30 
were again found on culture to contain Pfeiffer’s bacilli. After the latter date all 
cultures taken were sterile. Between July 12 and September 12 examinations of 
C.S.F. showed a progressive improvement, the cells falling from 860 per c.mm. 
(70% finely granular oxyphils ; 30% lymphocytes) on July 30, to 23 per c.mm. on 
September 9, and the protein from 60 mgm. per 100 c.c. on July 30, to 30 mgm. per 
100 c.c. on September 9. From July 30 onwards the boy seemed well, and was 
discharged from hospital on September 14, apparently normal in every respect, 
physically and mentally. 

Re-examination, 24.11.36: In good health ever since last seen; showed no 
abnormality whatever. O©.S.F.: Six cells per c.mm.; protein 25 mgm. per 100 c.c. 


Aprit—Dis. 1n Curtp, 1 
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Chronic Sinusitis with Early Bronchiectasis.—SrETON CAMPBELL, M.]., 
B.Ch. (for Dr. DONALD PATERSON). 


E. O., boy, aged 11 years, had pneumonia when aged 5, diphtheria and pneumonia 
when aged 6, and whooping-cough and measles when aged 7. Tonsillectomy and 
bilateral antrostomy performed when he was 8. Since then he has had repeated 
attacks of bronchitis, and for the last two years has persistently brought up large 
quantities of sputum first thing in the morning and in the evening. He is short 
of breath on exertion. 

December 1936: Admitted to Westminster Hospital for investigation. 

Family history.—Brother, aged 15, normal. Sister, aged 20, under treatment 
for pulmonary tuberculosis. 

On examination.—Well nourished. Fingers clubbed. Nothing of note seen in 
nose or post-nasal fossw. Coarse rales heard at bases of both lungs. 

With postural drainage 50 c.c. of sputum was produced daily. 

Investigations.— X-rays show increased lung markings at both bases. Lipiodol 
shows slight dilatation of the bronchi at the right base (fig. 1). Both maxillary 
sinuses were opaque (fig. 2). 














Fic. 1.—Skiagram of chest with lipiodol showing early bronchial dilatation at the right base. 


Blood-count: R.B.C. 4,150,009; Hb. 80%; C.I. 0°96; sedimentation-rate 
16 mm. Sputum: Streptococci and staphylococci predominate. No tubercle 
bacilli seen. No spirochetes or fusiform bacilli. Pus from antra: S. aureus and 
albus. <A few streptococci. 
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Fic. 2.—Skiagram of skull showing opaque right maxillary antrum with thickened 
lining membrane on left side. 


” Dr. A. WHITE FRANKLIN said that in his opinion the skiagram of the chest did not show 
bronchiectasis, although not enough of the bronchial tree had been filled to exclude the 
diagnosis. That the considerable amount of sputum was evidence of bronchiectasis could 
only be assumed if cavitation (not demonstrated) were present. He advised a more extensive 
filling with lipiodol. 


Cirsoid Aneurism involving Tongue and Floor of Mouth.—CHARLEs 
E. KINDERSLEY, F.R.C.S. (introduced by Mr. HAROLD EDWARDS). 

M. D., a girl, aged 12. 

A large arteriovenous aneurism, involving right side of tongue, floor of mouth and 
submaxillary area, has been present since birth and is increasing in size. The 
portion involving the tongue has bled from time to time, sometimes alarmingly. 

August 1936: Explored by incision below mandible. Large, very thin-walled 
sinuses were exposed, and one of these was ligated. 

September 10, 1936: Exposure of external carotid. Ligation and division of 
lingual, facial, and superior thyroid arteries. The result of this operation was the 
abolition of the thrill which had been present in the tumour up to this date. 
Within a few days the thrill reappeared, aad the tumour was no smaller in size. 

September 21, 1936: The external carotid was re-explored, with a view to its 
ligation. A very large sinus ruptured during the operation, with alarming hzemo- 
rrhage controllable only by packing. To control this hamorrhage the common 
carotid was exposed lower in the neck and a tape passed round it. The common 
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carotid was controlled by this means and the pack withdrawn, and no appreciable 
diminution in the flow of blood was noticed. The tape was removed, and the 
hemorrhage controlled by a gauze pack. 

Comment.—An extensive arteriovenous aneurism is present, apparently in the 
distribution of the left external carotid artery, but control of the common carotid 
on that side fails to control hemorrhage from the tumour. It is presumed, therefore, 
that some large anastomosis exists with the vessels of the opposite side, and the 
case is presented for suggestions as to treatment. 


Mr. HAROLD EDWARDS said that he thought nothing more could be done on the left side 
of the neck. Before giving radiation therapy a trial, he would advise Mr. Kindersley to explore 
the right side of the neck and tie the lingual artery. 


Chronic Arthritis (for diagnosis)—SHEILA M. FRANKLIN, M.B., B.S. (for 
Dr. HAROLD AVERY). 

K.G., a girl, aged 114 years. 

Personal history.—For four months the knees and ankles have been intermittently 
swollen and painful; at one time the right elbow was affected. The knees were 
similarly affected two years ago, the attack lasting about six weeks. 

Patient has been observed in hospital for three months. She apparently feels 
well and infrequently complains of a little aching in a swollen joint. There is slight 
irregular pyrexia ; temperature varying between 97° and 100°, and pulse between 70 
and 100. The knee-joints have remained swollen, but the degree of swelling varies ; 
the ankle-joints became normal, but swelling recurred. No other joints have been 
affected. Bowels regular. The patient has gained weight. 

Family history.—Twelve children in family ; one died of tuberculous meningitis. 

Physical examination.—Well-developed girl. Nutrition good. No anemia. 
Hands and feet slightly moist. Both knees and ankles swollen; no increase in 
temperature of joints; no pain; movements of all joints full. Synovial membranes 
feel thickened. No peri-articular swelling. Patella tap obtained on both sides. 
Right knee more swollen than left, and left ankle more swollen than right. No 
muscular wasting. ‘All other joints normal. Heart and lungs normal. Tonsils 
small: tonsillar glands just palpable. Slightly enlarged lymphatic glands in both 
axilla and in right groin: the largest is the size of a grape, in the right axilla. 
Deep inguinal glands are also palpable, but not grossly enlarged. Spleen not palpable. 

Investigations.—Wassermann reaction negative (even after provocative N.A.B. 
injection). Mantoux reaction positive with 1: 1,000 tuberculin. Blood-count: 
R.B.C. 4,970,000; Hb. 98%; C.I. 0°99; W.B.C. 9,300. Differential: Polys. 57%; 
lymphos. 40%; monos. 2%; eosinos. 1%. Sedimentation rate: 3 mm. at the end 
of one hour. Urine normal. Fluid from right knee-joint: clear and yellow, 
containing 3,840 cells per c.mm. (60% lymphos., 40% polymorpho. leucos.). Culture 
sterile. A guinea-pig was inoculated with this fluid, and no evidence of tuberculosis 
was found at the end of six weeks. Microscopy of a gland from the right axilla 
showed caseation and typical giant-cell systems. Agglutination tests with the 
patients’ blood serum for numerous dysenteric and enteric organisms gave negative 
results. 

Radiological examination.—Lungs: large glands at roots, some calcified areas 
suggesting old hilar tuberculosis. Nasal sinuses: All equally translucent. Knee- 
joints: Synovial thickening. Bone normal. 

Dr. F. PARKES WEBER said that French doctors of the Poncet school would doubtless 
have called the case one of “tuberculous rheumatism ”’, and some modern authors might 
call it one of allergic synovitis of tuberculous origin, in which the local presence of tubercle 
bacilli could not be proved. He (Dr. Weber) inclined to regard the case as one of non- 
tuberculous synovitis in a patient with definite, though perhaps quiescent, tuberculous 
lesions in other parts of the body. 
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Splenomegaly with Lipemia.—SHEILA M. FRANKLIN, M.B., B.S. (for Dr. 
HAROLD AVERY). 


P. H., female, aged 5 years. 

Personal history.— The splenomegaly was discovered when the patient was 
7 months old. She has been under observation at the Queen’s Hospital for the 
last 3 years. There have been frequent acute infections of the respiratory tract : 
abrasions easily become infected and heal badly. Never jaundiced. No abnormal 
bruising or bleeding. 

Family history.—She is the youngest of a family of five, all female; eldest now 
aged 20; all healthy. Parents healthy; no consanguinity; both English. Their 
blood-serum appears normal; their Wassermann reactions are negative. 

Physical examination.—Pale, intelligent child, much below average weight and 
height for age. Weight 28 lb. Height 37} in. Spleen palpable for 24 in. below 
costal margin. Slightly enlarged, firm, discrete lymphatic glands felt in axilla and 
groins ; no palpable lymphatic glands elsewhere. Heart and lungs normal. Blood- 
pressure 88/58. 

Investigations.—After withdrawal, the blood separates. almost at once into an 
upper creamy layer and a lower jelly-like clot. The upper layer separates into a 
clear, colourless portion and a supernatant cream. Blood-count : R.B.C. 4,600,000; 
Hb. 100% ; C.I. 1°0; W.B.C. 15,000. (Polys. 59%; lymphos. 37%; monos. 2%). 
Platelets 280,000. 

Wassermann reaction negative. Blood glycogen 14°8 mgm. %. Blood cholesterol 
188 mgm. %. Blood-sugar curve normal. Blood urea 22 mgm. %. Inorganic 
phosphorus 10 mgm. %. Phosphatide phosphorus 3°35 mgm. %. Total serum fat 
3°54 mgm. %. Urine normal. 

Examination of splenic pulp: No abnormal cells, or red or white blood-corpuscles. 
Some of the large monocytes contain vacuoles, but no lipoid or fat. Scattered al) 
over the film are minute patches of Scharlach R positive material; this is 
extracellular and is not present in films made from capillary blood. 

X-rays show no alteration in calcification of bones. 





Discussion.— Dr. F. PARKES WEBER said that a prognosis could not be given until a 
diagnosis was arrived at. Lipe#mia—neutral fat in the blood—had been occasionally 
observed in various conditions besides diabetes mellitus, but, as far as he knew, not in any 
ease resembling the present one. He suggested once again examining the patient’s fasting 
blood for lipemia after two days of a fat-free diet, care being taken during the period of fat- 
free diet to give sufficient calories and vitamins. The resulting finding might then be 
compared with that in the patient's blood taken after a period of ordinary diet an hour after 
a meal. 

Dr. ELIZABETH O’FLYNN discussed the results of her analyses of plasma lipoids and 
fats. She had found a normal figure for cholesterol, cholesterol esters and phosphorus 
lipoids, and a high total fat content. A Scharlach positive substance was present in splenic 
smears, and this was optically inactive. 

These findings, she maintained, excluded the hypercholesterol splenomegaly of Dyke, 
suggested by Dr. Parkes Weber, and the Niemann-Pick and Schiiller-Christian syndromes, 
while its resemblance to the nutritional lipemias and to diabetic lipemia was revealed by 
the high fat content. She considered the case to be a very unusual one, hitherto undescribed, 
both in its metabolism and in its clinical aspects. 


Epi-tuberculosis showing also Bone Lesions.—DoNALD BATEMAN, D.C.H. 
(for Dr. A. MAITLAND-JONES). 


Child born September 1935; artificially fed after two months. 

At 6 months was treated for failure to gain weight; at 8 months had bilateral 
otitis media and bronchitis; at 11 months was gaining weight, but had some cough 
and wheeziness. Rhonchi in chest. At 1 year, information was received that the 
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father, with active tuberculosis, was living at home. For this reason the child’s 
chest was examined by X-rays, which showed an epi-tuberculous lesion spreading 
from the hilum of the right lung and also two ? calcified lesions in the left lung. 
Mantoux tuberculin test (1: 1,000) positive. Weight: 14 lb.2o0z. At birth, 7 lb. 
15 oz. 

Family history.—Mother has had nephritis. Father has active tuberculosis. 
One sibling alive and well. 

On examination (September 1936).—-A small, pale child. Anterior fontanelle 
still open, diameter one inch. Spleen: 14 fingerbreadths below costal margin. 
Chest: No gross physical abnormality, apart from Harrison’s sulcus. Few rhonchi 
at base of right lung posteriorly. No dullness in chest. 

Progress.—In a skiagram, in September 1936, it was noticed that there was a lesion 
at the upper end of the left humerus, involving also the upper epiphysis of the left 
humerus. Further skiagrams revealed a cystic lesion of the upper end of the left 
femur, involving also the epiphysis (figs. 1 and 2). The child had no fever; pulse 
and respirations were normal. 














Fic. 1.—Radiograph of chest, September 1936, showing (a) epituberculous lesion right lung field, 
(b) lesion in diaphysis, upper end of left humerus, (c) some destruction of epiphysis. 


The right chest was needled in the region of the opacity seen by X-rays, and a 
small amount of lung tissue was withdrawn. This was examined for tubercle bacilli 
and also inoculated into a guinea-pig. Neither investigation revealed tubercle 
bacilli. 

The child gained weight slowly, the lesion in the right lung became rather 
smaller, but increasing calcification appeared in the lesion in the left humerus. 
Some calcified glands also appeared in the neck and in both axillary regions. 

Blood-count, 21.10.36, normal. Discharged from hospital October 26, 1936. 
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Fic. 2.—Radiograph of femora, September 1936, showing cystic lesion in diaphysis, 
upper end of left femur. 











Fic. 3.— Upper end of left humerus, January 1937, showing extension of lesion seen in fig. 1, also new 
appearance since fig. 1 was taken of extensive subcutaneous calcification round left shoulder. 
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At the beginning of December 1936 readniitted with:bronchopneumonia. The 
temperature fell to normal in forty-eight hours. Recovery followed. 

Reinvestigation at this time showed that the spleen had increased in size, being 
now 23 fingerbreadths below left costal margin. The opacity in the right lung was 
still visible by X-rays, and there were a few calcified points in the left lung. The 
lesion in -the left humerus appeared to have increased in size and there was 
fragmentation of the epiphysis at the upper end of the left humerus (fig. 3). 

On examination.—Definite diminution of air-entry all over right chest and slight 
impairment of percussion note in right axillary region. Small swelling in front 
of anterior aspect of upper end of left humerus. Slight limitation of extension at 
left shoulder-joint. Stomach wash for tubercle bacilli proved negative. Wassermann 
reaction negative. 


Dr. REGINALD LIGHTWOOD suggested that the opacities shown by the radiograms to be 
in the soft tissues were an expression of metastatic calcification. A classical example of 
such metastatic calcification (also called ** metabolic calcification ’’ by Krehl and Marchand, 
1921) associated with tuberculosis, was that of a youth of 19 recorded by Kiittner (1872) 
more than half a century ago. This patient developed, in the course of three weeks, 
extensive arterial calcification of the metastatic type, the calcium deriving from the rapid 
softening of a spinal caries. 

Similarly, all the features of Dr. Bateman’s case were explicable as stages in one 
disease-process : first, a pulmonary tuberculosis, then a multiple tuberculous osteitis, and the 
third stage, metastatic calcification, resulting from the mobilization of calcium from the 
lesions in the bones. 


References.—KREHL & MARCHAND (1921), ‘‘ Handbuch der Allgemeinen Pathologie,” vol. 3, pt. 2; 
KiTTNER (1872), Virchow's Archiv, 55, 521. 
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DISCUSSION ON PURPURIC CONDITIONS IN MAN 
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I.—By Professor L. 8. P. Davipson 
Classification and Treatment of the Purpuras 


In the group of blood disorders in which purpura is the prominent feature, there 
is a diversity of opinion about etiology, classification, and treatment. This is not 
surprising, so far as etiology and classification are concerned, for the wide gaps in 
our knowledge as to the relative importance of the parts played by bone-marrow, 
spleen, and capillary endothelium, render the subject extremely difficult. The claims 
made for various forms of treatment are amazing, and, if they are correct, splenec- 
tomy would seem to be unnecessary and unjustified. I propose to deal with three 
aspects of the problem : (1) The etiology and classification of the purpuras ; (2) the 
prognostic snake-venom test of Peck and Rosenthal ; (3) the treatment of idiopathic 
thrombocytopeenic purpura. 


(1) ASTIOLOGY AND CLASSIFICATION 

The simplest clinical classification of the diseases in which purpura is a prominent 
feature is a subdivision into two groups: (1) Idiopathic, or primary, in which the 
cause is unknown; (2) symptomatic, or secondary, in which the cause is known. 
The terms “ purpura simplex ’’, ‘‘ purpura hemorrhagica ”’, and ‘* purpura fulminans ”’ 
are sometimes used to indicate the severity of the hemorrhagic tendency. There 
is little to recommend such a classification, either from an etiological or hematological 
point of view—hence we must turn to the only important change in the blood picture 
which may help us. Neither the red nor the white cell picture enables us to distinguish 
the different forms of purpura, but the presence of platelets in normal or reduced 
numbers is often so striking a.feature that it forms a justifiable basis of classification. 
Both thrombocytopeenic and non-thrombocytopeenic purpura may be primary or 
essential, or secondary and symptomatic. 


Thrombocytopenic Purpura. 

Primary or essential thrombocytopeenic purpura is intimately related to dysfunc- 
tion of platelet formation; whether this is caused by a primary failure in platelet 
production in the bone-marrow, by a failure secondary to a maturation defect, or by 
excessive destruction consequent on some splenic abnormality. 

In the primary form the red and white cell production proceeds normally. In 
secondary thrombocytopeenic purpura the megakaryocytic tissue in association with 
the other formative elements in the bone-marrow is damaged by toxic agents: (a) 
Infections usually severe and prolonged; (b) intoxications, e.g. benzol and 
arsphenamine ; (c) radiation, X-ray and radium ; or exhausted, e.g. aplastic anemia, 
or replaced by abnormal! cellular constituents, e.g. leukemia and malignant diseases. 


Non-thrombocytopenic Purpura 
In both primary and secondary non-thrombocytopeenic purpura, damage to the 
endothelium of capillaries appears to be the primary cause of the bleeding. Essential 
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or primary non-thrombocytopeenic purpura consists of the group of the so-called 
anaphylactoid purpuras, named after Schénlein and Henoch. Secondary non- 
thrombocytopeenic purpura may be caused by various toxic or infective processes. 
Thus, purpura occurs from the capillary damage produced by retained toxic metabolic 
products, e.g. in chronic kidney and liver disease. Severe infections, such as scarlet 
fever, hemolytic streptococcal infections and typhoid fever, and poisons such as 
benzol and arsphenamine can produce a non-thrombocytopeenic purpura. The 
purpura which occurs in old age and in long-continued cachectic conditions is also 
due to increased permeability of the capillary walls, as is the purpura which arises 
when the venous pressure is raised from mechanical causes. The great stumbling- 
block to a satisfactory classification of the purpuras is the fact that the same condi- 
tions, e.g. infections and intoxications, can produce a thrombocytopeenic purpura 
in one person and a non-thrombocytopeenic purpura in another. The problem is 
intimately connected with two issues: (1) The intensity and duration of the 
intoxication, and (2) the variability of reaction of tissues in different individuals. 
Thus it seems probable that long-continued infections or intoxications are more 
liable to cause bone-marrow aplasia and thrombocytopcenia than sudden short and 
intense infections which are most likely to produce capillary damage. We have 
noted this in the severe anzemias of chronic but widespread diseases of the kidneys 
and liver, with retained metabolic products. Exceptions to this are probably 
explained by individual sensitivity of tissues to poisonous products. For example, 
in scarlet fever most patients have no complications, but in a minority the presence 
of blood in the urine or swelling of the joints shows that allergic damage to the 
capillary endothelium has occurred. Similarly, some persons will reveal their tissue 
sensitivity to intoxications by a failure of the bone-marrow, while in others bleeding 
from the capillaries indicates the site of the damage. 

A study of the literature suggests that certain general factors may play an accessory 
part in the production of purpura, by allowing the constitutional or acquired factors 
already mentioned to act more easily. Thus it would appear not unreasonable to 
assume that anemia per se might play an important part, either by reducing the 
nutrition of the capillary endothelium or the bone-marrow, or by making the escape 
of blood more easy because of the hydremia present. In many textbooks the 
anzmias are, in fact, quoted as important causes of purpura. Similarly, arterial 
hypertension and arterial degeneration, and capillary and venous hypertension are 
worthy of consideration as causes of purpura. In a wide experience of anemia of 
all types, I have been surprised at the infrequency with which purpura was noted. 
I am excluding hemorrhage in the fundus of the eye from this category, since it is 
well recognized that the occurrence of retinal hemorrhages is not correlated with 
hemorrhage elsewhere in the body. To put this impression to the test my assistant, 
Dr. Fullerton, went carefully over the notes of the patients suffering from various 
blood diseases admitted to my wards during the past three years, with a view to the 
investigation of the problem whether (a) the red cell! level, and/or (6) the hemoyiobin 
level, in anemia could be found to have any correlation with the occurrence of 
purpura. 

Pernicious Anemia.—Red cell count : Of 60 consecutive patients with pernicious 
anemia, 30 had initial counts of 1-5 million red blood cells or less. Purpura occurred 
in only two cases (3-3°%), the bleeding being moderate in one case and marked in the 
other. The patients were both aged, namely 74 and 82 years. They both had 
red cell counts of under 1 million, high blood-pressure, and arteriosclerosis. 
In one case the pressure was 210/100, seven months before admission with severe 
anemia, and chronic nephritis was present. The other patient had a blood-pressure 
on admission while severely anemic, of 150/70 with marked arteriosclerosis. Since 
there were numerous cases of pernicious anemia with red cell counts of less than a 
million without purpura, it is apparent that no direct relation exists between the red 
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cell level and capillary hemorrhage. Nor is old age necessarily a contributory factor 
unless accompanied by arterial or kidney diseases. Two of my private patients 
with pernicious anemia (aged 80 and 85 respectively) who had initial blood-counts 
of under 1 million, never showed any purpuric signs. 

The persistent thrombocytopeenia which occurs in the relapse stage of pernicious 
anemia is well recognized. Since purpura is rarely seen it must be assumed that 
the platelet count does not fall below the critical level at which bleeding occurs. 
Before the introduction of liver therapy, however, many cases of pernicious anemia 
developed partial aplasia of the bone-marrow, and in such cases purpura occurred 
much more frequently. 

Heemoglobin level.—To establish the relationship of purpura to the hemoglobin 
level, two types of hypochromic anzemia were investigated: (a) The chronic 
nutritional-deficiency anemia so frequently found in women belonging to the poorest 
classes ; (b) the acute and chronic post-hemorrhagic anzmias. 

(1) Case notes of 41 consecutive cases of chronic anzemia were examined, of 
which 22 had hemoglobin levels of 40° or less (average 29-8%). In no case had 
purpura occurred. 

(2) Case notes of 41 consecutive cases of post-heemorrhagic anemia were examined, 
of which 20 had hemoglobin levels of 40% or less (average hemoglobin 24-5%). 
In no case had purpura occurred. 

Hence it can be concluded that no relationship exists between the haemoglobin 
level and the occurrence of bleeding. 

Hypertension and nephritis —Of 78 consecutive cases of hypertension, the majority 
of which had a blood-pressure of 200 mm. Hg or over, two cases had purpura. 
Capillary hemorrhage was severe in one case. The patient was aged 41. Blood- 
pressure 270/150. Arteriosclerosis and chronic nephritis were present and the blood 
urea was 64 mgm.°,. The purpura continued for seven and a half months ; severe 
bleeding followed lumbar puncture. The patient died from anzmia and chronic 
uremia. The other patient was a woman aged 70, with a blood-pressure of 260/140. 
The blood urea was normal; the purpura was moderate in extent and occurred in 
the legs only. The platelets were reduced to 80,000 per c.mm. 

Nephritis.—During the period under investigation 68 cases of nephritis of different 
types were admitted to my wards. They were classified as follows : Acute nephritis 
20 cases; subacute nephritis 13: chronic parenchymatous nephritis 10; chronic 
interstitial nephritis 24; nephritis of pregnancy 1. In only four cases (6%) did 
purpura occur, viz. one case of subacute nephritis and three cases of chronic interstitial 
nephritis. In the case of subacute nephritis the blood-pressure was 182/120 and 
the blood urea was normal. A septic throat had occurred two weeks previously, 
and this may possibly have been the cause of the moderate purpura noted. Purpura 
occurred in three cases of chronic interstitial nephritis only when uremia was well 
marked, the blood urea being 245, 360, and 428 mgm. % respectively. Purpura 
was a terminal event. It is of some interest to note that in two out of three cases 
in which platelet examinations were made, no reduction in numbers was observed. 

High venous pressure.—It might be possible to explain the low incidence of purpura 
noted in our cases of hypertension on the grounds that capillary pressure is little 
influenced by arterial hypertension, the pressure being raised only proximal to the 
dam of the narrowed arterioles. Accordingly I have investigated 50 consecutive 
cases of congestive heart failure, in which condition high venous pressure undoubtedly 
occurs, with resulting stagnation of the blood and increased pressure in the capillaries. 
In no case was purpura noted. Dr. Crighton Bramwell of Manchester informs me 
that in his experience purpura is extremely rare in hypertension or in congestive heart 
failure. He-has only seen one case of hypertension with purpura in many years. 

It may be concluded, therefore, that no direct relationship can be demonstrated 
between arterial hypertension, increased venous pressure, kidney disease, and the 
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occurrence of purpura. When purpura occurs in a case of acute nephritis it is 
probably due to a susceptibility of the patient’s capillary endothelium to a toxic 
substance, usually of streptococcal origin. In chronic interstitial nephritis a relation- 
ship can be established only when there is marked retention of toxic nitrogenous 
products. It is reasonable to suppose, however, that the conditions discussed above 
might contribute to the production of purpura in persons having the hemorrhagic 
tendency, although they might not be able to do so in normal individuals. 

Although it is not possible to demonstrate any correlation between the degree 
of anemia present and the occurrence of purpura, when purpura develops in a person 
with anemia it is usually possible to correlate its occurrence with aplasia of the 
bone-marrow. This explains its frequency in primary and secondary aplastic anemia. 
It only occurs in acute lymphoblastic and myeloblastic leukemia when the 
normal formative tissues have been crowded out of existence by the intense prolifera- 
tion of primitive cells. Purpura is only seen in the chronic leukemias as a terminal 
event, for the same reason. During the greater part of the course of chronic leukemias 
not only is purpura rare, but we have often found an actual increase in platelets. 
Similarly, a review of our cases of hemolytic anemia, acquired or congenital, shows 
that purpura is rare, the platelets and leucocytes usually being increased in numbers 
except in the terminal phase of the disease, when a final exhaustion of the bone- 
marrow is occurring. Since we insist on the surgical removal of the main cause of 
the hemolysis, viz. the spleen, before this terminal phase, in no case of hemolytic 
jaundice during the past five years have we noted purpura. The severity of our 
cases of hemolytic anemia may be judged by the fact that red blood cell counts of 
one million and less were often present. 

With regard to liver disease, we are impressed with the infrequency of purpura 
in cases of catarrhal and obstructive jaundice. Jaundice is undoubtedly a factor in 
the difficulty of controlling hemorrhage at surgical operations, but this is probably 
due to causes other than those of purpura. It is only when widespread damage to 
liver parenchyma occurs that purpura is frequently noticed. Thus we have seen 
it in many severe cases of Weil’s disease and in the advanced stage of cirrhosis of the 
liver, either primary or secondary to splenic anemia. In some of these cases the 
platelet count was normal and the purpura was presumed to be due to poisoning of 
capillary endothelium. In nine cases, however, the hepatic disorder was accom- 
panied by very severe anzmia of the macrocytic type, with blood-counts of one million 
red cells or less. A failure in the formative tissues had occurred either from the 
toxic effect of retained metabolic products or because of a failure in the final stage of 
synthesis of the antipernicious anzmia factor in the liver. In such cases the purpura 
could be correlated with marked thrombocytopeenia. 


(2) THe Prognostic SNAKE-VENOM TEST OF PECK AND ROSENTHAL 


Peck and Rosenthal state that the hemorrhagic tendency can be demonstrated in 
an individual by injecting intracutaneously 0-1 c.c. of a 1: 3,000 dilution of moccasin 
snake-venom. This produces a bruise of from half an inch to two inches in diameter 
within one hour of the injection, the size and rapidity of production varying according 
to the degree of the hemorrhagic tendency. Apart from the diagnostic value of the 
test, Rosenthal claims that information regarding prognosis can be elicited by 
repeating the test at intervals. We have been investigating the diagnostic value 
of this test and can confirm his findings in thrombocytopeenic purpura, since in every 
case a marked bruising due to capillary rupture and diffusion of blood occurred at 
the site of the injection, while none occurred at the site of a control injection of saline. 
We have also tested out the effects of the intracutaneous injection of snake-venom 
in patients suffering from a wide variety of diseases, e.g. rheumatoid arthritis and 
osteo-arthritis, erythema multiforme, hypertension, diabetes, splenic anemia, 
pernicious anemia, hemolytic anemia, hypochromic anemia, Hodgkin’s disease, 
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Weil’s disease (convalescent), peptic ulcer, nephritis, cancer of lung and mediastinum, 
and thyrotoxicosis. 

In no case was a positive test obtained. The intracutaneous injection of snake- 
venom often causes a raised wheal very like that seen in asthmatics injected with 
antigens to which they are sensitive. It is the absence of extrusion of red blood cells 
outside the capillaries which clearly differentiates this reaction from that found in 
thrombocytopeenic purpura. With regard to the prognostic value of this test, -we 
wish to refer to two questions: (1) Does the snake-venom test give evidence of the 
latent hemorrhagic tendency in a case of thrombocytopeenic purpura during the 
periods of intermission when bleeding has stopped ? In our limited experience it 
does. The snake-venom test appears to run more nearly parallel to the platelet 
level than to the bleeding time or the capillary resistance test. (2) Does this test 
help us to distinguish bleeding from a site, say the uterus, due to local causes, and 
bleeding from the same site due to a general hemorrhagic diathesis ? I have invest- 
gated a series of cases of menorrhagia of the menopausal type or due to local gyneco- 
logical disease, and in every case the snake-venom test was negative. In three cases 
of thrombocytopeenic purpura in which uterine bleeding was the principal cause of 
the severe anemia present, the test was repeatedly positive. The test therefore 
appears to be of real value from this aspect. 

Rosenthal notes that when snake-venom is injected for therapeutic purposes the 
patient may become rapidly sensitized, as judged by the occurrence of a large area 
of hyperzemia and swelling at the site of injection. No mention is made in his paper, 
however, of the fact thav a similar sensitivity reaction may occur when 0-1 c.c. of 
snake-venom is injected intracutaneously at intervals for prognostic purposes. In 
two out of the three patients referred to in this paper, sensitivity developed after 
three or four intracutaneous injections at weekly intervals, with the result that 
difficulty was found in estimating whether the venom reaction was or was not positive. 
This appears to lessen the value of the test for prognostic purposes. It is doubtful 
if this test gives us any information which cannot be obtained by estimations of the 
platelet count and bleeding time, but it has the advantage of simplicity of technique 
over the platelet count. It would be unwise to make further observations until our 
experience is greater. 


(3) TREATMENT 


It is generally agreed by those most competent to judge, that the treatment of 
thrombocytopeenic purpura by dietotherapy, calcium, iron, liver extract, and com- 
merical hemostatic preparations is usually unsuccessful. The claims made for 
such therapy can only be explained by a failure to realize the spontaneous remissions 
which occur, and the selection of cases which are either mild or belong to the secondary 
or symptomatic types of purpura that spontaneously improve on withdrawal of the 
toxic agent, or the subsidence of the infection, usually streptococcal in origin. For 
an adequate test of a therapeutic agent, genuine severe cases of idiopathic thrombo- 
cytopeenic purpura should be used, and the cases must be under controlled observation 
sufficiently long to eliminate spontaneous remissions as far as possible. Skilled blood 
examinations, including repeated platelet counts, are essential. When such con- 
ditions are fulfilled it may be said that the intravenous transfusion of blood and 
splenectomy are the only measures generally admitted to have consistently shown 
definite results in the treatment of the bleeding. Recently, however, three additional 
forms of treatment have been recommended and the claims made for them in Germany 
and America are so striking and positive as to warrant their careful trial in this 
country by experienced hematologists. I refer to treatment with X-rays to the 
spleen and the parenteral administration of vitamin C and moccasin snake-venom. 

X-rays to the spleen.—Mettier and Stone (1936) give full details of six cases of 
idiopathic thrombocytopcenic purpura treated with X-rays to the spleen. The dose 
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was 200 to 300 r units given daily for from six to fifteen days. The platelet count rose 
from 40,000 to 300,000 or more, and the rise began within twenty-four to forty-eight 
hours of the commencement of irradiation. A relapse occurred after seven months in 
one case which had received only 800r units, but a good response was produced from a 
second course of irradiation of 1,800 r units. The authors state that they are unable 
to explain the mechanism which caused the striking rise in platelets and the subse- 
quent clinical improvement, but agree that it could not be due to splenic damage, 
owing to the rapidity with which the effects were produced. Hippe and Kochmann 
(1932) treated seven cases in children by the repeated application of X-rays to the 
splenic area, and claim that immediate hemostasis and a rapid increase of platelets 
occurred. 

Parenteral administration of ascorbic acid (vitamin C).—Boeger and Schroeder 
claim excellent results from this form of therapy in every type of the hemorrhagic 
diseases. Clinical reports with blood examinations are, however, given of only one 
case of thrombocytopeenic purpura and one case of hemophilia. The former was a 
male, aged 60, who had never had any type of bleeding before. The intravenous 
injection of “ cibion ” (Merc) caused a cessation of hemorrhage in two days. In 
the writer’s opinion the lack of a control period invalidates the value of the observa- 
tions reported. Moreover, the age of the patient and the absence of any previous 
history of purpura suggest that the case belonged to the group of secondary non- 
thrombocytopeenic purpuras which occur as a result of infection, intoxication, or 
from allergic causes, and which frequently have spontaneous remissions. The case 
of hemophilia received a blood transfusion as well as the intravenous injection of 
cibion, hence the authors’ subsequent conclusion must be accepted with due reserve. 

Junghans (1935) treated 35 cases of uterine bleeding by intravenous injection 
of ascorbic acid in doses of 100 mgm. daily. Twenty of the cases were climacteric 
or pre-climacteric metrorrhagia, the remainder being gynecological conditions such 
as inflammatory tumours of the adnexa, myomata, or endometritis. In 33 of the 
cases bleeding ceased within four to six days of the beginning of treatment. The 
author believes this to be due to some specific effect of the injected vitamin in lowering 
the permeability of eapillary endothelium, since the platelets are said not to have 
increased until some time after the cessation of hemorrhage. He points out that no 
cases of idiopathic thrombocytopeenic purpura occurred in this series. Nevertheless, 
if the above results can be confirmed, many gynecological operations at present 
commonly undertaken would appear to be unnecessary, and a simple, harmless, 
therapeutic agent of the greatest value would come into the hands of the profession. 

Vogt (1935) reports five cases of purpura successfully treated with vitamin C 
intravenously. The dose of cibion (Merc) employed, varied from 2 to 6 c.c. daily, 
the ascorbic acid content averaging from 100 to 300 mgm. Three of the cases were 
suffering from uterine bleedings due to local gynzcological causes, while two cases 
were examples of idiopathic thrombocytopeenic purpura. Case 1, a woman aged 37, 
was admitted to hospital with a hemoglobin percentage of 20 and a platelet count 
of 70,000 per c.mm. She was given 13 injections of cibion at two- or three-day 
intervals. The writer draws attention to the fact that she was given one pint of 
blood intravenously, concomitantly with the first injection, and that this invalidates 
any claims which can be made regarding the rise of the platelets to 130,000, which 
occurred during the next thirty days. Case 2 was a girl, aged 15, who had been 
bleeding from the uterus for sixteen days. Full examination under an anesthetic, 
and curettage of the uterus, showed a marked hypoplasia of the whole external 
and internal genital apparatus. The left ovary was cystic and enlarged. When 
treatment started the hemoglobin was 50%, and the platelet count 120,000 per c.mm. 
Nine daily injections of 4 to 6 c.c. of cibion (Merc) were given, and the platelets 
reached 190,000 by the tenth day. The writer draws attention to the relatively 
high level of platelets on admission, which suggests that a spontaneous remission. 
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consequent on the response to hemorrhage of the formative tissue in the bone-marrow, 
might in all probability have been occurring by the time treatment was started. 
A control period after admission was desirable, to obviate this possibility. Even 
the diagnosis is doubtful, in view of the genital abnormalities found. The case may 
possibly have been one of adolescent menorrhagia due to ovarian dysfunction. 

From America comes a report by Miller and Rhoads (1936) which states that 
administration of ascorbic acid to four cases of idiopathic thrombocytopeenic purpura 
produced a persistent rise in the number of thrombocytes and complete relief of 
symptoms. The clinical and hematological improvement was associated with 
increased urinary output of ascorbic acid. 

In contradistinction to the reports mentioned above, A. Szent-Gyérgyi and his 
colleagues (1936) are unable to confirm the value of ascorbic acid in the treatment 
of the hemorrhagic states. These Hungarian workers have isolated from Hungarian 
red pepper and from lemon juice, fractions which are stated to be effective in decreasing 
the permeability of the capillary wall to whole blood (vascular type of hemorrhagic 
purpura), and plasma protein. Forty milligrammes of this fraction, given intra- 
venously, restored regularly in a fortnight normal capillary resistance, and bleeding 
ceased. The authors give the name “ vitamin P ” to this fraction, in the belief that 
it is the vitamin responsible for the maintenance of normal vascular permeability. 
It is important to note that vitamin P was found to be of value only in cases of 
purpura with decreased capillary resistance, no beneficial effect being produced in 
cases of thrombocytopeenic purpura. 

The failure of the three cases reported in this paper to respond to the intravenous 
injection of ascorbic acid can be explained on the basis of Szent-Gyérgyi’s investiga- 
tions, both on the grounds that ascorbic acid does not contain vitamin P and that 
the cases were examples of the thrombocytopeenic variety of purpura. It must be 
left to the reader to draw his own conclusions regarding the claims of the authors 
mentioned above. 

Treatment with snake-venom.—Rosenthal reports the effect of subcutaneous injec- 
tions of moccasin snake-venom in 34 cases of purpura hemorrhagica, in 22 of which 
beneficial effects were claimed. In 17 cases of chronic purpura hemorrhagica exhibit- 
ing positive venom reactions, symptomatic improvement by venom therapy, with 
the concomitant production of negative intradermal tests, was reported. Hamato- 
logical improvement, however, did not occur. Four cases of chronic purpura hemo- 
rrhagica failed to improve on venom treatment. 

Records of 11 cases of chronic purpura hemorrhagica which had received venom 
therapy and splenectomy or splenic artery ligation, are given. In only three cases 
did symptomatic improvement occur prior to splenectomy, and I would draw attention 
to the fact that the prognostic snake-venom reaction became negative in these three 
cases only following splenectomy. In three cases the patients responded to splenec- 
tomy but not to venom, while in five cases neither treatment effected an improvement. 
The writer believes that further independent work is required before any justifiable 
conclusion can be drawn, since the essential hematological feature indicating the 
hemorrhagic diathesis, viz. thrombocytopcenia, was not altered, and many cases 
had obviously failed to respond to venom treatment, as splenectomy had eventually 
to be undertaken. 

To test these three forms of treatment three cases of essential thrombocytopeenic 
purpura were admitted to my ward. The cases were all young women, aged 13, 17, 
and 2] years respectively. They were all observed for control periods, during which 
they failed to respond to rest, iron, calcium, diet, &c. There was no family history 
of bleeding in any case, and no etiological factor could be proved responsible for 
the hemorrhagic tendency. Two of the patients gave a history of sore throat, in 
one case some days previous to the onset of purpura, and in the other two months 
before admission to hospital. Tonsillectomy had been performed in this case, and 
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had resulted in such severe hemorrhage (which was only controlled by blood trans- 
fusion) as to endanger the life of the patient. It should be noted that in both cases 
repeated attacks of bleeding continued for many months after the throat condition 
had settled down completely, and that, in the case which had tonsillectomy, bleeding 
from the gums had been present a month before the onset of tonsillitis. It is difficult, 
therefore, to know how much etiological importance to attach to the throat infections, 
and the most one would be justified in assuming is that the throat infection had 
precipitated an attack of bleeding in persons who had the underlying hemorrhagic 
diathesis. 

It is unnecessary to give the clinical details of each case separately, as they were 
almost identical. All had been healthy girls before the hemorrhagic diathesis 
appeared, and the most careful clinical examination failed to reveal any organic 
disease or abnormality, other than thrombocytopeenia and anemia, which varied, 
as was to be expected, according to whether hemorrhage was proceeding or not, and 
the degree of the blood loss which had occurred. Thrombocytopeenia was consis- 
tently and continuously present in all cases, the platelet count never reaching normal 
even during the periods of remission from bleeding. The tendency to bleed was 
related to the lowness of the platelet level. The diagnosis of idiopathic thrombo- 
cytopeenic purpura was based on the following criteria, which were present in all 
three cases: Thrombocytopcenia, prolonged bleeding time, positive snake-venom 
intracutaneous test (Rosenthal), failure in clot retraction, positive capillary resistance 
test and a normal coagulation time. Bleeding had occurred from some or all of the 
following sites: Under the skin, from the mucous membrane of the nose, gums, 
alimentary tract, uterus, and from the kidney. The uterus, however, was the site 
from which bleeding was most severe and intractable, producing a condition in which 
life was seriously endangered. The uterine hemorrhage was not only copious but 
also markedly prolonged. In two of the cases the periods lasted thirty and forty 
days respectively, despite the fact that previous treatment with X-rays and the 
parenteral administration of vitamin C and the injection of snake-venom had been 
given a full trial. 

T'reatment.—(1)* X-rays to the spleen were given for from seven to fourteen 
consecutive days, in the dosage advised by Mettier and Stone. 

(2) Ascorbic acid was given intravenously for periods of from seven to ten days in 
doses of from 100 to 300 mgm. daily, according to the recommendation of Vogt, 
Junghans, Boeger, and Schroeder. 

(3) Bi-weekly injections of moccasin snake-venom in gradually increasing doses 
were given subcutaneously, according to the instructions published by Rosenthal. 

Results of treatment.—In no case could any of these methods of treatment be 
shown to have a specific effect in raising the blood-platelet level, or in altering signi- 
ficantly the hemorrhagic tendency. The minor variations in the blood picture which 
occurred could be attributed to the spontaneous fluctuations frequently following 
severe hemorrhage. The failure to control the massive uterine bleeding which had 
exsanguinated the two older patients to a highly dangerous degree, necessitated 
repeated transfusions of blood. Splenectomy has been successfully undertaken in 
the two elder girls. The youngest patient, aged 13, in whom epistaxis had been 
the principal source of bleeding, has at present a spontaneous remission, indis- 
tinguishable from others which she has had on five previous occasions. Her platelet 
count is still low, despite the prolonged trial of the above-mentioned forms of 
treatment, and there is little doubt that a relapse may occur at any time—hence we 
believe that splenectomy will have to be undertaken in this case also. 


CONCLUSIONS 


(1) The presence of platelets in normal or reduced numbers constitutes the best 
indication at present available for classification of the purpuras. 
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(2) The intracutaneous-snake-venom reaction. is of value in the diagnosis and 
prognosis of the hemorrhagic tendency. The production of sensitivity, however, 
may render the prognostic test difficult to read. 

(3) A critical review is given of the literature dealing with the claims regarding 
the beneficial effects produced by (a) X-rays to the spleen, (b) the intravenous 
injection of vitamin C, and (c) the subcutaneous injection of moccasin snake-venom. 
Additional evidence of a fully controlled nature is necessary before these claims can 
be admitted. 

(4) Treatment of three cases of idiopathic thrombocytopcenic purpura by the 
above measures failed to produce the results claimed by their originators. 
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II.—By Major C. Davenport, F.R.C.V.S. 
Purpuric Conditions in Animals 


Ir we adhere strictly to the medical dictionary definition of purpura, it is necessary 
to admit that few true diseases of this nature are seen in animals, and that a com- 
parison between such as occur and the human purpuras becomes exceedingly difficult, 
if not altogether impossible. In the absence of any closely related matter I can only 
supply details of such conditions as may at least appear to have some bearing on the 
question. 

THE Horse 


Equine purpura hemorrhagica is relatively common and is among the most 
interesting and puzzling pathological entities that the physician has to deal with. 

The disease bears little resemblance to that of the same name in man, and must 
be considered badly named. It shows itself as a true condition of blood extravasation, 
exhibiting ecchymoses and petechiz of the skin and mucous membranes in association 
with extensive cedematous infiltrations of the dependent parts of the body, that is, 
the breast region, the sheath, the extremities of the four limbs, and the muzzle. 
In a variety of conditions in the horse, cedematous infiltrations of these parts of the 
body are met with, and in purpura hemorrhagica the most characteristic symptoms 
of the disease show here, and the cedematous swellings, often of great extent, appear 
suddenly. 

When the head is involved, the horse at the height of the disease may appear 
much more like a hippopotamus than an equine—indeed, “ hippopotamus-like ” 
is a fair description of the head. The limbs, when affected—and they generally 
are—fill from the foot upwards. A peculiar and diagnostic feature of the filling 
of the limbs is that the line of demarcation between the normal and cedematous 
region is often clear cut. Further, the height at which this occurs is often the same 
in all four limbs. As far as I am aware no explanation for this has ever been 
advanced, but it is a diagnostic feature of great value. 

(Edematous swellings are also met with in isolated areas over the body surface 
in the form of rounded or oval elevations ? in. to 3 in. in diameter. A peculiarity 
of any of the swellings is their tendency to sudden disappearance and to reappearance 
elsewhere. Areas of blood extravasation into the skin have also been noted. If 
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these swellings are cut into, we find the subcutaneous connective tissue thickened, 
discoloured, yellow, and gelatinous, and containing dark red hemorrhages. Post- 
mortem examination will reveal hemorrhagic foci in the lungs, stomach, and other 
internal organs, the tendon sheaths, and the bone-marrow. Certain skeletal muscles 
will also be found studded with hemorrhages. 

The disease most frequently follows some forerunning febrile debilitating condition 
or a long-standing severe wound. It is during convalescence from such that purpura 
hemorrhagica makes its appearance, and constitutes an unfavourable development of 
no small significance. 

Not all the cases met with, however, are secondary ones ; idiopathic cases are 
also seen. Many observers have noted that these most frequently show under 
conditions of bad housing, particularly lack of light, ventilation, and drainage. Of 
recent years, with the general improvement in conditions in which horses are stabled, 
these idiopathic cases have become less frequent. 

Causation —The cause is unknown. Evidence of a bacterial origin is lacking 
nor can the disease be transmitted from horse to horse by any known method. Some 
consider it to be anaphylactic in origin. Others find that its common association 
with some forerunning disease suggests the breaking down of an enclosed focus of 
infection with the sudden liberation of a toxic principle. It seems probable that the 
cutaneous swellings can only be explained through the action of a vasodilatory toxin. 

The blood itself shows no essential changes. It is said to be actually richer in 
fibrin and to clot more intensely than normally. The serum separates from the 
clot with greater rapidity, and its proportion is diminished. 

Treatment.—1 do not propose to deal with the treatment of this, or any other of 
the diseases I shall mention, but I may say that in my hands, and those of many 
other veterinary practitioners, the administration of formalin intravenously has given 
uniformly satisfactory results. 


CATTLE 


Purpura haemorrhagica.—A condition termed purpura hzemorrhagica of cattle 
has also been noted, It must be considered a rarity; for the recorded cases are few 
in number and the literature in regard to them is scanty. 

The symptoms are said to be much the same as those met with in the horse. 
Skin lesions with loss of hair, and marked lameness are given as common features. 

Bracken poisoning.—From time to time outbreaks of disease with a high 
mortality rate are met with in cattle, and are attributed to the eating of the common 
bracken. The lesions differ according to whether the bracken consumed is taken in 
a dried or fresh state. Dry bracken is used as bedding for cattle by some stockmen. 
It is the condition associated with grazing on green bracken that has an interest 
for us. Normally cattle do not eat green bracken. The reason for their doing so 
is presumably either depraved appetite or a scarcity of more acceptable pasturage. 

Outbreaks of this disease have been described by many workers over many years, 
notably in this country by Stockman and Lander, in France by Lominet and Lavieille, 
in Finisterre by Kerdiles, and in New York State by Hagan and Zeissig. 

The condition is one of blood extravasation, large quantities of blood being 
liberated into the large intestine with an abundant bloody discharge from the rectum 
resulting in the passage of black offensive droppings. Nasal bleeding also occurs 
and hemorrhagic patches are seen over the surface of the body with congestion of the 
cutaneous vessels. Post-mortem examination reveals subpleural and subperitoneal 
hemorrhages, with petechiz of the mucosa, serosa, and practically every organ of the 
body. By some it is considered that the lesions arise through the action of pteritanic 
acid contained in the fern, an acid said to be identical with filicic acid of male fern. 

The disease has a special significance for veterinarians through its possible 
confusion with anthrax and hemorrhagic septicemia. 
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So far as I have been able to trace, no work has been done on the blood changes 
in this disease nor is anything definitely known of the agent responsible for it. 

Sweet-clover disease of cattle——This disease has not been reported in this country. 
Most of the work in connexion with it has been done in America, where experimental 
studies were first undertaken by Schofield in 1922. Schalk, in 1931, gave an excellent 
account of it as met with in U.S.A., and describes the disease as a non-infectious non- 
febrile hemorrhagic condition characterized by lowered coagulability of the blood, 
the essential change being this prolonged coagulability. It is met with naturally 
in cattle, particularly in calves, whilst sheep, though not horses, may be infected 
experimentally. Rabbits are good experimental animals. 

The disease is intimately associated with the feeding of sweet clover in a badly 
saved condition. Symptoms first appear after, as a minimum, eighteen days of 
feeding, though the average number of days is about ninety. The symptoms are 
stiffness or lameness, with subcutaneous swellings in the croup and other regions, and 
occasionally slight bleeding from the nostrils. Normally, however, hemorrhage is not 
spontaneous and the existence of blood changes remains unknown and unsuspected 
until, for some reason, a blood-vessel is severed, as for example after castration or 
dehorning. Such laceration is followed by profuse and uncontrollable bleeding, 
and in advanced cases of the disease the mortality rate from this cause may be 100%. 

Post-mortem examination reveals the presence of blood extravasations beneath 
the skin, extensive hemorrhage in the peritoneal cavity, rumen, and joint cavities. 

A physiological study of the disease was published by Roderick in America in 
1931. He found that the calcium content of the blood was normal, that there was a 
reduction in the amount of prothrombin present, but that no inhibitory principle 
such as an antithrombin was detectable. The decrease of prothrombin was quite 
independent of the number of the blood-platelets present. 

It has been suggested that the presence of a fungus, such as aspergillus, in the 
clover might be the true causal factor, but recent work by Brown, Savage, and 
Robinson seems to disprove this. 


Tue Doc 


Conditions in the dog simulating purpura hemorrhagica have been recorded by 
Gray, Marcel, Kirk, Schreck, Wirth, and others. Marcel saw the condition in dogs 
of many breeds and all ages, whilst Kirk’s cases were restricted to greyhounds. 

Similar symptoms were recorded by these observers, and include emaciation, 
small hemorrhages of the skin, mucous membranes, and internal organs, dropsical 
swellings of the limbs and body, vomiting, hemoptysis and the passage of blood or 
clots per anum or a blackish foetid diarrhcea. Kirk also records the accumulation of 
quantities of blood in the serous and abdominal cavities. In view of the common 
history of this disease in the horse, it is interesting to note that many of his cases 
followed an attack of distemper. On the other hand, Marcel and Schreck record 
that many of their cases were seen in dogs which were in perfect health before the 
attack. Wirth has recorded three cases in which a marked diminution in the 
number of blood-platelets was observed ; in two cases they appeared to be almost 
completely absent. 

In the course of experimental inoculation of dogs with antiplatelet serum, 
Tocantins produced a condition closely resembling thrombocytopcenic purpura of 
man. His dogs developed hemorrhages under the skin and bled profusely when 
wounded. 


THE Cat 
Cases of purpura hemorrhagica in the cat have been described by Gray. These 


showed extensive bleeding from the nose and mouth ind the passage of blood-tinged 
urine. Petechie of the skin, particularly of the ears, were noted. 
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Purpura Hzemorrhagica in the Ox 


THE paucity of recorded cases of purpura hemorrhagica in the ox and the lack 
of literature on this subject call for comment, and are the reason for reporting some 
cases which came to my notice many years ago. 

Hutyra and Marek (1926) mention this disease and cite the names of a few writers 
who have recorded it. Lissot (1919) described three cases, and a further one (1920), 
but the only recent report on purpura in a cow which I can find is one by Barker (1933), 
and he describes his case in no great detail. I had occasion to describe several cases 
in 1905 and again in 1925. They were unique and were doubtless caused by the 
artificial methods employed in hyper-immunizing cattle against cattle plague for 
the production of serum in Egypt. 

To understand the etiology, it is necessary briefly to describe the methods used 
in the production of the serum. Well-grown and mature Egyptian bulls were mostly 
utilized, and occasionally Cyprus bullocks which had been used for testing the strength 
of the serum were employed. Each newly introduced animal received a small dose 
(2 c.c.) of virulent cattle-plague blood and a large dose of serum, both being given 
subcutaneously. In susceptible cattle a reaction occurred, but as a rule it was not 
severe, the dose of serum administered usually being large enough to ensure a mild 
reaction. 

After the initial reaction had abated, a second dose of virulent cattle-plague blood 
or the first immunizing dose was given, sometimes subcutaneously, but more often 
intramuscularly. This time four litres of blood were administered, usually about 
two to four weeks after the simultaneous inoculation. <A fortnight later the bull was 
bled for serum, four litres of blood being taken from the jugular vein, and a day or 
two after this a second dose of four litres of virulent blood was given intramuscularly. 
This was then followed by two bleedings at fortnightly intervals, after which the 
third immunizing reinforcement took place. The animal was then considered to be 
fully immunized and four consecutive bleedings were the rule, at the usual fortnightly 
intervals. Four to Six litres of blood were drawn on each occasion, according to the 
size and condition of the bull in question. After the fourth bleeding the bull was 
again reinforced and so on, the treatment being carried on as long as the animal 
remained healthy and in good condition. This was frequently for many years. The 
temperature of all animals was taken night and morning, and if any irregularities 
occurred, bleedings or reinforcements were postponed. 

In those animals which developed purpural symptoms, the condition usually 
appeared between the second and fifth reinforcements, for out of 63 recorded cases, 
52 occurred within this period, and 20 of them were after the third immunizing 
injection, which was the most dangerous one in this respect. The onset was usually 
noticed from about the sixth to the eighth day after the injections of blood were made, 
although they did occur at any time between the second and fifty-seventh day. 
There can be no doubt that the purpura was the direct result of the injections of the 
massive doses of blood—a certain number of animals being hypersensitive to the 
treatment. The question arises as to whether it was due to some sort of anaphylactic 
shock (anaphylaxis). Of 558 cattle under immunization after the War, no less than 
50, or 9-2%, were attacked, with a death-rate of 50% of affected animals. 

Symptoms.—The first sign was frequently the presence of clots of blood in the 
feces, or the dung might be blackish and tar-like in consistency. On examination 
petechial hemorrhages were found on the conjunctive and nictitating membranes. 
These membranes were at first hemorrhagic but soon became pale, with very definite 
and clearly marked hemorrhagic patches of ecchymoses or petechize. The temperature 
was rarely high but the animal soon became listless, lost its appetite, and staggered 
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whenever made to move. Hemorrhages next appeared on the lips, in the nose, and 
around the anus. The pulse became weak and impaired, and in a few cases a watery 
stained fluid exuded from the eyes. Blood-films showed signs of advanced anemia 
and frequently after a blood-film had been taken from the ear, persistent bleeding 
continued from the prick. In a few instances local oedematous swellings occurred 
in different parts of the body, although these were by no means the rule. The eyes 
soon became glazed with a vacant stare, and the animal died in from six to thirty-six 
hours. When recovery took place, the discharge of blood gradually ceased, and the 
appetite returned. Convalescence was usually slow and prolonged. 

Post-mortem appearances.—On the removal of the skin the whole carcass appeared 
spotted because of the hemorrhages, which varied from the size of a shilling to 
several centimetres in extent. The hemorrhages infiltrated the muscles, which 
were blackish. Similar petechiz occurred on the serous membranes, but were more 
marked on the peritoneum and its organs than in the thoracic cavity. They occurred 
all over the serous coverings of the abdomen and its organs, those on the wall of the 
rumen often reaching the size of a soup-plate. Hamorrhages were also present on 
the mucous linings of the alimentary tract, but were most characteristic in the 
abomasum. Here the mucosa, including that of the pylorus and the leaves, was 
studded with a mass of many hundreds of more or less rounded petechial hemorrhages, 
varying in size from 0-5 to 1 em. in diameter and slightly raised above the level of 
the membrane. Hzemorrhages were also present on the kidneys but to a lesser 
extent, the spleen was enlarged, its substance poultaceous, and its capsule spotted. 
Fewer hemorrhages were found on the pleura and on the lungs. To summarize : 
Practically every organ was affected, including the heart and meninges, and the 
lymphatic glands were enlarged, soft, edematous, and hemorrhagic. 

Treatment.—All sorts of medicinal treatment, including the injection of sterile 
saline solution, and the transfusion of blood, both with or without a preliminary 
bleeding were tried, but did not give satisfactory results. An effective treatment, 
attempted later on, was the subcutaneous and/or intravenous injection of Tyrode’s 
solution. Four litres were given, sometimes half being injected subcutaneously and 
half intravenously. Of 19 cases, 12 or 63-2% recovered. The most successful line 
of treatment was perhaps the intravenous injection of a 1% solution of calcium 
chloride in normal saline, as recommended by Friedberger. Two litres of blood 
were taken from the jugular vein first, and then a similar quantity of the solution 
was given intravenously. Of seven cases on which this treatment was tried, six 
recovered and one died. I had no opportunity of giving this method further trials 
and cannot say whether it has been continued or not. 

Prophylaxis.—V arious methods of hyper-immunizing were tried but none appeared 
to make much, if any, difference to the incidence of purpura in the cattle. 

As the methods now in common use for the manufacture of such serum have been 
completely revolutionized, it is probable that the disease is not met with any more. 
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Dr. G. Konstam (Abstract): Purpura and aplastic anemia.—Purpura is known 
to be a very frequent symptom in aplastic anemia. Since the platelets are reduced 
in this condition, an investigation was carried out with a view to ascertaining 
whether the tendency to bleed is more closely correlated with this deficiency or with 
the anemia. The records of 15 cases of aplastic anemia at the London Hospital 
and three cases at the West London Hospital were studied, and it was found that 
the tendency to purpura varied directly with the platelet deficiency. In only one 
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patient was the platelet count normal, viz. 230,000 per c.mm., and although the 
anemia was severe, R.B.C. 1-6 million, Hb. 35°%, only slight purpura occurred. It 
was concluded that the hemorrhagic tendency in aplastic anemia depends more on 
the number of circulating platelets than on the degree of anemia. Furthermore 
in a severe purpuric condition where the platelets are normal in number, the 
diagnosis of aplastic anzemia is unlikely. 

The sub-scurvy state in patients on a peptic ulcer régime.—The question of vitamin 
C deficiency in patients undergoing dietetic treatment for gastric ulcer was then 
discussed. Since vitamin C is rapidly destroyed by alkalis, it was suggested that 
the possible part played by alkali medication in producing the sub-scurvy state 
should be investigated. 

Hereditary haemorrhagic telangiectasia.—Photographs of a case of hereditary 
hemorrhagic telangiectasia were shown and the close similarity of the lesions on the 
tongue and lips to purpura was indicated. Diascopic pressure was an easy way of 
differentiating the two. Purpura however might occur in the telangiectases from 
minor degrees of trauma during mastication. 


Dr. Bernard Myers said that perhaps too much attention was fixed on the 
importance of the thrombocytopeenia which was nearly always present in cases of 
essential thrombocytopeenic purpura hemorrhagica. It was important, beyond doubt, 
but was it not a factor resulting from the unknown causative agent of purpura of this 
kind ? He had a number of cases of essential thrombocytopeenic purpura hemo- 
rrhagica, all of which had shown no return of purpuric symptoms, although in three 
of them splenectomy had been performed eleven years ago. Two of his patients 
had had constant oozing from the gums ; this had ceased finally within two minutes 
of tying the splenic vessels. The cause of this condition must surely exist in the 
splenic tissue in these cases and perhaps only from time to time, i.e. during active 
symptoms. 

Some time ago he had suggested that it would be worth while to inject the blood 
or serum of an actively bleeding case into a suitable animal (and members had just 
been informed that dogs, cows, or horses might suffer from purpura), and to observe 
the result. An extirpated spleen from an actively bleeding case would also offer 
an opportunity for experimental work. 


Dr. J. T. Edwards said it was fortunate that Major Rabagliati had kept a 
careful record of the occurrence of purpura so that the history of its onset could 
be ascertained precisely. He (the speaker) had also had much experience, while 
in India, of producing anti-rinderpest serum by repeated inoculation of cattle with 
virulent blood, though he could not recall similar disturbances. Serum production 
was, however, carried out ordinarily in rather a different manner. The most suitable 
serum producer in his area for large-scale manufacture was the Indian plains buffalo, 
and the best donor of high-titre virulent blood the Himalayan hill bull, which is 
relatively susceptible to rinderpest. Repeated massive inoculation of these producers 
with the heterologous blood was followed by the development of large local swellings, 
which soon suppurated. Hence it was found economic to harvest serum only during 
the convalescent stage after an initial infection, and then dispose of the serum 
producers. Attempts at hyper-immunization of cattle by intravenous inoculation 
of homologous virulent blood failed, death occurring rapidly after inoculation. 
This suggested a multiplicity of blood groups in cattle—a subject which had as yet 
been only partially studied (Schermer, 1934). After inoculation of homologous blood 
by routes far less likely to lead to immediate death it was possible that protracted 
disturbances of the same order arose. 

Major Davenport had found intravenous medication with formalin highly satis- 
factory, and he (Dr. Edwards) was surprised at the large amount of formalin that 
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could be safely injected intravenously. Recently, Laas (1934) reported favourable 
results from intravenous calcium therapy in equine purpura, which recalled those 
described earlier by Major Rabagliati (1925) in the treatment of bovine purpura. The 
critical analyses of various treatments given by Professor Davidson indicated that 
it was necessary to institute proper controls before coming to any decision about a 
given line of treatment. 
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Section of Dermatology 
President—H. W. BARBER, M.B., F.R.C.P. 


[February 18, 1937] 


Sclerodermia (or ? Scleropanniculomyodermia).— W. N. GoLpsMitTH, M.D. 

J.8., a girl, aged 4 years. 

Present condition—The most striking change is the shrinking of the soft tissues 
of the left upper limb, especially around the shoulder, and of the left lower limb, 
especially in the region of the thigh and knee. There is no isolated muscular wasting, 
but the proximal muscles of each left limb are proportionately smaller than the distal. 
There is a greater relative difference between the two thighs than between the two 
arms. The muscles of the shrunken regions feel hardened. In the left thigh there is 
a fairly distinct band of hardened muscle running roughly in the direction of the 
sartorius. The overlying skin here is not apparently altered, but the superficial veins 
are abnormally conspicuous, owing, probably, to thinning of the panniculus adiposus. 
There is no tenderness of the muscles and no ascertainable loss of power. Dr. Blake 
Pritchard, who kindly examined the muscles, came to the conclusion that the changes 
did not represent any primary disorder of the neuromuscular system itself. 

The skin is parchment-like over the left shoulder and neighbouring parts 
of the trunk ; in a band about } to } in. wide running from the shoulder down the 
anterior surface of the left arm and radial border of the forearm ; in a circumscribed 
patch about 2} cm. in its long axis in the small of the back. The affected skin 
has an ivory-like colour, but is nowhere surrounded by a lilac border. Though stiff, 
it can be lifted from the subjacent tissues. 

Feces.—Chemical examination revealed (1) marked excess of fatty acid crystals, 
(2) no soap masses, (3) a few undigested muscle-fibres. 

Skiagrams of entire skeleton show slight degree of decalcification. 

The temperature remains normal. 

History—Hardening of the skin was first noticed about ten months ago, and 
shrinking of the muscles about five months ago. The child has never shown any 
sign of discomfort, of weakness, or of any disturbance’ of general health. 

Comment.—This case is, I believe, unusual in the degree ‘to which the muscles 
are involved as compared with the skin. In the left thigh, indeed, while the muscles 
and subcutaneous fat are markedly affected, the overlying skin is apparently normal. 
For such a condition “ sclerodermia ”’ appears to be a quite inadequate name, and 
I timidly propose “ scleropanniculomyodermia ”. In the absence of constitutional 
symptoms and of tenderness or loss of power in the muscles, it presents a striking 
contrast to the disorders grouped under the name “ poikilodermatomyositis ” 
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There are some signs of impaired metabolism, but our investigations are not 
complete. The marked excess of fatty acid crystals in the feeces points to an impaired 
absorption, and not to a deficiency of pancreatic ferments—believed to be a causal 
factor by Sellei. 

The slight decalcification of the bones is interesting, in view of the so-called 
Thiebierge- Weissenbach syndrome, in which sclerodermia is associated with calcareous 
concretions in the connective tissues of tendons and muscles. I do not know whether 
this syndrome is accompanied by decalcification of the bones. Pautrier (1929) 
found that sclerodermia was always associated with hypercalcemia. This has not 
yet been determined in my case. 


Discussion.—Dr. W. FREUDENTHAL said that in a biopsy from the upper arm the 
collagen bundles in the lower third of the cutis had lost their fibrillar structure and were 
caked together. In the same area the elastic fibres were diminished and a small amount of 
mucin was found. Very little inflammatory reaction was to be seen. A second biopsy would 
be made to examine the subcutaneous fat and the muscle. 


Dr. F. PARKES WEBER said he thought that this was a case of sclerodermia of the 
morpheeic type. There was a scar-like surface in one part of the shoulder. 


Dr. J. T. INGRAM asked Dr. Goldsmith’s view as to the relationship of this type of case 
to those of hemiatrophy of the face. 


Dr. GOLDSMITH (in reply) said he could not give an opinion as to the relationship of this 
condition to hemiatrophy of the face, as he was not familiar with the latter. In this patient 
there was certainly a strikingly one-sided distribution. 


ADDENDUM (March 30, 1937).—The blood-sugar curve is not normal, there being 
some diminution of tolerance. There is no clear correlation between this and the 
disturbance of fat metabolism. The blood-calcium is normal {W. N. G.}. 


Specimen: Black Hairy Tongue.—R. E. A. Price, L.R.C.P., M.R.C.S* 
(for Dr. W. J. O’DONOVAN). 


The specimen of black hairy tongue shown was discovered at autopsy on a man 
aged 71 who died from generalized arteriosclerosis. 

The upper surface of the tongue was rugose and covered with minute papille. 
Situated just in front of the circumvallate papille there were two tufts of greyish 
black hairlike filaments varying in length, the longest being about 4 in. In front 
of these there was a black felt-like mass 1 in. square. 

Microscopical report.—There was fibrosis and slight chronic inflammation in the 
sub-epithelium with hypertrophy of the epithelium. Numerous filamentous fir-tree- 
like horny processes, entangled with filaments of fungus, were found projecting 
from the surface. 

This appearance is similar to a heavily furred tongue, and similar fungi can be 
cultivated from both conditions. An organism of the monilia group is said to be 
found in most cases. 

Andrews has suggested that the condition is due to a congenital defect which 
develops later in life, but this seems unlikely. One case of a similar condition is 
reported as being produced by a growth of actinomycosis on the dorsum of the 
tongue. Oppenheim produced a “ pseudo-black hairy tongue” by repeated 
application of vegetable colouring matter, and compared the lesion with the 
artificially produced skin cancer. The condition is essentially a hyperkeratosis and 
elongation of the papille of the tongue. It seems unlikely that the fungus is the 
causative factor; it is more likely that the hyperkeratosis forms a suitable culture- 
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medium for the fungus, the filaments of which become entangled in the elongated 
papille. 

[My thanks are due to Dr. W. J. O’Donovan for allowing me to show this specimen, 
and to Dr. W. W. Woods and Dr. J. R. Gillmore for their invaluable help with the 
microscopic specimens. | 


Discussion.—The PRESIDENT said that the most interesting cases of the kind were those 
in patients having chronic bronchitis, in which the same organism could be recovered from 
the sputum. 

Dr. ROBERT KLABER recommended treatment by silver nitrate. He had treated seven 
or eight cases of this condition, and he had found that if one held out the tongue and rubbed 
a silver nitrate stick well into the affected area, sloughing followed in a few days. In only 
one of the cases so treated had there been any recurrence. 

In reply to a question from the President: He had observed septic teeth and dyspepsia, 
with anxiety states in most of these cases, but so far as he remembered, none had suffered 
from bronchitis. 

Dr. F. PARKES WEBER asked whether black tongue was known to do any harm. The 
condition was seen, not so very rarely, in the out-patient departments of ordinary hospitals. 


Major I’. C. DoBLE said that in the last few years he had seen six cases of black hairy 
tongue ; the last was in an old man who had carcinoma of the larynx; the other patients 
had returned from India. Two were returned home because they were not fit; one of these 
had duodenal ulcer, the other had bad dental sepsis. The others were young officers, fit 
except for the black hairy tongue, and he did not want to have the latter invalided. His 
colleague, Major Woods, A.D.C., of Millbank, had found that the simplest way to treat these 
tongues was to soak the hairs with pure hydrogen peroxide and clean off by means of a soft 
dental brush, treating the whole tongue afterwards with 10% argyrol. In several of the 
cases one application sufficed. 

Dr. INGRAM asked whether the condition was more common in India than in England, 
and whether it occurred in natives of India as well as in whites. 

Major DOBLE (in reply) said he was not aware that it was more frequent in India than 
here; the cases he saw were practically the only ones which occurred in the Army in India. 
In the latter country the anxiety was lest the growth of hair might extend along the whole 
alimentary tract. 

Dr. PRICE (in reply) said that one severe case had been treated by a surgeon by excision. 
The hairs were 4 in. long, and completely covered the dorsum of the tongue. The superficial 
surface was completely removed, and he believed the tongue did well after that treatment. 


Nodules. ? Tuberculous.—C. H. WHITTLE, M.D. 

Mrs. A. 8., aged 53. 

The history given in October 1936 was that the papules on the neck and arms had 
been there for three months. They had caused no inconvenience or discomfort, 
and did not itch, and the patient’s general health was good 

The lesions were comparatively few large papules, } in. in diameter, bluish red 
in colour, situated at the root of the neck posteriorly and on the outer aspect of the 
elbow and forearms. There were a few on the front of the chest. Diascopy showed 
a yellowish infiltration. During the last three months fresh spots similar to the 
others have appeared on the neck, but no increase in size of the papules has been 
noted. No lesions have been discovered elsewhere in the body. 

There appears to be no involvement of the lungs, glands, or spleen. The 
menstrual functions persist normally. 

The Kahn reaction is negative. 
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Mantoux reaction: Human tuberculin 0-1 c.c. of 1 : 1,000 positive; wheal ? in., 
flare 2} in. ; bovine tuberculin 0-1 c.c. of 1: 1,000 positive; wheal 1 in., flare 3 in. 
Control saline : negative. 

Biopsy.—A papule removed from the neck showed a lupoid structure. There 
are groups of endothelioid cells arranged very much as in Schaumann’s disease, with a 
very slight small-celled infiltration around, and no necrosis. There are a few giant 
cells of the tuberculous type. 


Suggested diagnosis.—Lupoid of Boeck (vide Goldsmith’s classification). 


Discussion.— Dr. GOLDSMITH agreed with Dr. Whittle that this was lupoid or sarcoid, in 
spite of the positive tuberculin reaction. Though the lupoid histological structure was 
usually associated with a negative tuberculin reaction, this was by no means invariable. 
Similarly, while it was expected that a pronounced tuberculoid histology would be associated 
with a positive tuberculin reaction, it had been his experience that in lupus miliaris 
disseminatus faciei, with classical Jupoid histology, the tuberculin reaction was usually 
negative. 


Dr. A. M. H. GRAY said that this was a case of extraordinary interest, having apparently 
the histological structure of sarcoid type, and a fairly strong positive reaction to tuberculin. 
He admitted that this latter was seen in some cases, but now that a large number of cases 
had been collected, it was possible to say that such reactions must be very rare. Before 
one could diagnose sarcoid, i.e. Schaumann’s disease, in this case, it was necessary to remove 
a gland or some tonsillar tissue and have it examined, to ascertain whether there were 
changes in the general lymphatic system. The appearance of the lesions did not suggest 
any of the ordinary forms of sarcoid. 

There was another condition in which, sometimes, there was the characteristic sarcoid 
structure, and in which there was, almost always, a positive reaction, namely, acnitis, acne 
agminata, miliary lupoid, or disseminated follicular lupus. Though the lesions of acne 
agminata occurred most commonly on the face, in a number the lesions were on other parts, 
especially the neck; he had seen them onthe limbs. The Jesions in the present case were 
like those of acne agminata, dome-shaped and of red colour, with no tendency to break 
down, and showing none of the typical nodules of lupus. 

This case, he thought, belonged to the group of anomalous cases, in which lesions on 
neck and limbs were extensive and the face escaped. Whether this group was related to 
sarcoids was still an open matter; Schaumann denied such an association. 

Another question to be investigated was that of the presence of tubercle bacilli in the 
lesions. Certainly in some of the acnitis cases bacilli had been seen in largenumbers. That 
might make the title “ disseminated miliary lupus’ more apt. These further investigations 
should be made before any conclusion as to diagnosis was reached. 


Dr. L. FORMAN said that he had shown a typical case of miliary lupoid in which the 
tuberculin reaction was positive. The histology of miliary lupoid, a typical tuberculous 
granuloma, differentiated it from the sarcoid of Boeck. He thought that the appearances in 
Dr. Whittle’s case were those of a sarcoid rather than those of a miliary lupoid. The last 
case of Boeck’s sarcoid which he had tested had given a positive tuberculin reaction, and 
also in a case of benign lymphogranulomatosis of the face and hands there had been a 
strong tuberculin reaction. Within a month or two this last patient had developed miliary 
tuberculosis and large caseous glands were found in the abdomen. 


Dr. W. FREUDENTHAL said that because the tuberculin reaction was positive in iupus 
vulgaris, in which there was an intense inflammatory reaction in the tissues, and was 
negative in sarcoid, in which histologically the inflammation was minimal, it had been 
suggested that the skin reaction to tuberculin was proportional to the inflammation in the 
tissues. This idea was not borne out by the present case, which ccmbined a strong positive 
tuberculin reaction with an almost complete-absence of inflammation histologically. 


Dr. WHITTLE (in reply) said he would not expect to find tubercle bacilli in nodules of 
the type in this case. Still, he would examine for them. The suggestion as to 
guinea-pig inoculation was a good one. But if tubercle bacilli were present he would have 
expected more cellular reaction. 
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? Lichen Planus Atrophicus.—C. H. WHITTLE, M.D. 


R. K. L., a man, aged 24. History of six months’ progressive spread of a lesion 
on each heel. The condition gives rise to no subjective sensation except that the 
heels are a little tender when he is on them first in the morning after getting up. 
The lesion is a sharply marginate bluish area situated chiefly on the under surface 
of each heel. The thick horny sole of the foot ends abruptly at the edge of the lesion 
and is replaced by smooth shiny skin. 

There has been no previous skin trouble and no other parts are affected. Other- 
wise health is good. Kahn and Wassermann reactions negative. 

Possible diagnoses —-Erythema multiforme ; lichen planus atrophicus. 


Discussion.—Dr. J. T. INGRAM said he regarded this as a vasomotor neurosis with 
hyperidrosis and secondary soddening of the skin of the foot. The condition was similar to 
a bromidrosis in some respects and was not very uncommon. In the cases which he had 
seen he had found response to reasonable doses of X-rays and salicylic acid preparations 
rather unsatisfactory. 


Dr. HUGH GORDON said that he had had a similar case and had considered the skin 
condition as due to the hyperidrosis. Improvement had taken place with the use of 5% 
formalin. 


The PRESIDENT said that the changes in the horny layer of the heel were characteristic, 
and were due to maceration caused by the sweat. He, personally, had been pleased with 
the results of the application of X-rays in these cases, and had not seen any ill-effects from 


the treatment. He had given a # pastille dose and repeated it two months later. 


Two Cases of Tuberculide.—A. M. H. Gray, C.B.E., M.D. 


I.—A woman, aged 44, had had small “‘ lumps ” on the fingers and outer borders 
of the feet for about eighteen years. These came out only in the winter and were 
thought to be chilblains. They ulcerated and took a long time to heal. About seven 
years ago they appeared also on the lower half of the legs and had come out more 
or less continuously since. Further lesions appeared on the elbows and on the soles 
of the feet two or three years ago, and last year on the knees. 

At the present time most of the lesions are healed and numerous pea-sized scars 
are present on the fingers and backs of the elbows. Similar scars are present 
on the outer borders of the feet and on the front of the knees. On the lower two- 
thirds of the front of both legs are numerous larger scars and a number of crusts. 
A few crusts are also present on the soles of the feet. 

Radiological examination shows enlarged and calcified glands on both sides 
of the neck but there is no evidence of tuberculous disease of the lungs. 

An intracutaneous injection of 1 : 10,000 tuberculin into the skin of the right 
forearm produced a severe reaction, with an area of necrosis nearly an inch in diameter. 

The case is an example of a severe and extensive papulo-neurotic tuberculide. 


II.—A boy, aged 7 years and nine months. About five or six weeks ago he had a 
febrile attack, with cold in the head and a sore throat. After recovery from this, about 
four weeks ago, a rash suddenly appeared on the face, extensor aspect of the upper 
limbs, buttocks, and lower limbs. The mother says that some of the spots showed 
small pustular points when the eruption first appeared. There has been no itching 
and the child has seemed: quite well. 

On examination, the lesions are seen to be discrete, indolent, large pin-head-sized 
papules scattered over the lower part of the cheeks, the extensor aspect of the arms 
and forearms, the buttocks, and the back and front of the thighs and legs. On both 
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insteps are two or three rather larger, smooth, dome-shaped papules, one of which 
shows a small central pustule. No pustules are now visible on the other lesions, but 
a few show a small pitted central scar. 

Radiological examination of the chest shows some enlarged hilar glands but no 
affection of the lungs. 

This case appears to be an example of the rare type of diffuse acne scrofulosorum. 

I have maintained for many years that we should keep distinct the class of tuber- 
culide to which Crocker gave the name acne scrofulosorum, or which is perhaps better 
called the acneiform tuberculide. This child’s eruption is not the commonest type 
that is seen. In a children’s hospital one sees cases which show acneiform lesions 
scattered about the hips and thighs, sometimes on the legs, larger than the lesions 
in this case. These children show evidence of tuberculosis, and the eruption often 
comes on after an operation, or something which has disturbed a tuberculous focus. 
This child has a much more extensive eruption than the type I have just mentioned ; 
only once before have I seen one so widely distributed; that was in a patient 
whom I showed here in May 1923! and who was under the care of Dr. Still at 
Great Ormond Street Hospital. 

The condition is almost exactly like that described by Crocker as a mild type of 
acne scrofulosorum. I do not think there is any doubt that it is tuberculide. It is 
not papular urticaria, and it is difficult to see what else it can be. 

There is a tendency, in practically all textbooks nowadays, to include acne 
scrofulosorum as a synonym for papulo-necrotic tuberculide ; the latter is a more 
common eruption. My first case is a typical example of that ; the patient has the 
characteristic lesions on the fingers and elbows and extensive lesions on the legs, 
the dorsum of the feet and the soles. The leg lesions are large and have a close 
resemblance to lesions of erythema induratum. Acne scrofulosorum occurs almost 
entirely in children, at about the same age as lichen scrofulosorum, but in the latter 
the trunk is the part mainly affected, while in the former the trunk escapes. The 
case I showed in 1923 had also joint affections, an acute tuberculous synovitis. That 
case was interesting from two other points of view also. On the forearms, lesions 
were grouped together to form plaques, and the child had cicatricial alopecia. So 
far as I know it is the only case in which this latter condition has been described in 
association with a tuberculide. 


Discussion.— Dr. INGRAM asked whether Dr. Gray agreed that this type of eruption 
must have a tuberculous etiology; or might it not arise from some other causes? Also, 
was there any difference between the papulo-necrotic condition and Bazin’s disease, except 
that in the latter there was a chilblain circulation ? 


The PRESIDENT said that the difference between the papulo-necrotic tuberculide and 
erythema induratum was a question of depth. In the former the inflammatory reaction 
occurred in the dermis, whereas in the latter it was in the subcutaneous tissue. It was 
common to see these two types of tuberculide in the same patient. The type present in the 
child shown by Dr. Gray was rare, and was evidently more nearly related to lichen 
scrofulosorum than to the other forms of tuberculide. 


Dr. GRAY (in reply) said it was possible that lesions of the kind might be produced by 
other causes, but most probably the cause was tuberculosis. 


Lichen Planus Atrophicus with Vesicular Onset.—H. W. Gorpon, M.C., 
M.R.C.P. 

The patient, a boy aged 3, was reported to have had a crop of blisters on both 
forearms two months ago. These varied in size from that of a pin-head to that of 
a pea, and in some cases were filled with pus. They did not rupture. The mother 
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is quite sure that no irritation was present. The blisters subsided, leaving scars 
on account of which advice was sought. 

When the patient was first seen, two weeks ago, there were a dozen flat scars on the 
flexor aspect of each forearm, the largest being rather less than 1 cm. in diameter. 
They were violet-coloured and showed definite signs of atrophy. There was 
nothing of note in the mouth or elsewhere on the body. 

On examination these scars now strongly suggest the diagnosis of lichen planus 
atrophicus. The interest of the case is, however, that during the last week more 
vesicles have appeared, and these feel as though they were coming from the depth 
of the epidermis, arising on normal skin with no erythema around. Ina few instances 
fresh vesicles are arising on the old scars; one of these vesicles is filled with pus. 
A scratch, inflicted by a cat, on the flexor aspect of the left arm, looks as though it 
were becoming a linear lichen planus. There has been no opportunity as yet for a 
biopsy, which will however be made, as will also an investigation of the fluid content 
of the vesicles, from the point of view of the presence of a filter-passer. 

Discussion.—Dr. R..T. BRAIN said he had seen a case with a similar distribution in a 
child a year younger than this patient, and in that case there was less doubt that the 
eruption was lichen planus. He had not seen such a case with vesicles. In his own case 
the lesions did not itch. 


Dr. GRAY said that one or two vesicles suggested papular urticaria. 


Dr. INGRAM wondered whether this might not be a tuberculide. The mother said some 
of the lesions had pus in them. He did not think there was any true lichen planus. 


A Case Clinically Resembling Morphcea with a Tuberculous Back- 
ground and Indeterminate Histology, suggestive of Necrobiosis Lipoidica. 
—J. E. M. WIGLEY, M.B., and D. B. S. BRUCE JONEs, M.D. 


Female, aged 37. Hard, reddish-yellow, apparently intracutaneous nodules 
on right leg and on both thighs; duration two years. The larger ones have 
a yellowish appearance on a somewhat depressed centre, surrounded by a livid halo ; 
feel thickened and do not wrinkle when pinched up by the fingers. The edges are 
well defined and numerous telangiectases appear on the surface. The surrounding 
skin is normal. None have ulcerated. 

General health good. Strong positive tuberculous family history. 

Clinical and X-ray examination of chest negative; Mantoux reaction positive 
1: 100,000; Wassermann reaction negative; urine, negative sugar. Blood-sugar 
curve within normal limits. 

Biopsy (Dr. I. Muende) shows tinctorial changes of collagen in corium, cellular 
infiltration of endothelial cells, lymphoid and plasma cells. Numerous irregularly 
shaped giant cells with many nuclei. Section suggests necrobiosis lipoidica 
diabeticorum. 

The case is similar to one shown by Dr. Goldsmith in 1934. A similar case shown 
by him in 1929 had a definite tuberculous background and histology. 


Discussion.-—Dr. GOLDSMITH said that in 1929 (see Brit. Journ. Derm. and Syph., 1929, 
41, 226) he had shown a case with much more massive lesions than those in this case, 
confined to the shins. He called it “clinical morphea with tuberculous histology”. He 
showed a section to Mr. Barnard, the morbid histologist at University College Hospital, who 
said he regarded it as a classical example of tuberculosis. Clinically the edges 
were thick, and the centre parchment-like and yellow. Such cases had been accepted 
abroad, by Volk and others, as a sclerodermt-like form of erythema induratum. In 1934 
he had shown another patient (see Proc. Roy. Soc. Med., 1984-5, 28, 363) who had similar 
but much smaller patches which closely resembled those in Dr. Wigley’s case. They had 
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reminded him of the patient mentioned above and also of Urbach’s coloured illustration of 
* necrobiosis lipoidica diabeticorum "’.' 

The histological picture in this case had shown no tuberculoid structure but a kind of 
dissolution of the collagen with extra-cellular droplets of some sort of fat. Now in that 
case, though the lesions histologically were unlike tuberculosis, there was, as in Dr. Wigley’s 
case, a striking tuberculous family history and also both patients were non-diabetic. He 
thought that there was some closer relationship—not merely a clinical resemblance—between 
“clinical morphea with tuberculous histology” and “ necrobiosis lipoidica”. On the one 
hand it might be that in the former the tuberculcid structure was really secondary to a lipoid 
change in the collagen. On the other hand it might be that in the latter the chemical 
changes were in some way caused by tuberculosis, even in the diabetic cases. 


Dr. F. PARKES WEBER said he thought that this was a case of morpheic sclerodermia, 
a condition in which he did not think the histology had yet been thoroughly worked out. 
There seemed no reason why, in some cases of morpheic sclerodermia, there should not be 
giant cells, nor why there should not be some lipoid deposit. He thought it was safer at 
present to diagnose by the clinical appearances. He admitted that in the case Dr. Goldsmith 
alluded to there was greater difficulty, because the microscopical appearances corresponded 
more to the tuberculous type. He thought Dr. Goldsmith’s case should be classed as 
morpheea until it could be proved that in cases of morphea giant cells and lipoid deposits 
never occurred. 

Dr. KLABER said that Urbach’s paper described raised, circumscribed nodules on the legs, 
showing yellow central areas, with surrounding red, blue, or brown infiltration. In the series 
of cases described in Vienna and elsewhere, all of the patients were diabetics and the tissues 
showed lipoid changes. 

He had himself shown a case to the Section three years ago which closely followed 
Urbach’s description in these essentials.? Since that time, other cases resembling the present 
case had been shown, in which there was no suggestion of diabetes, and the tissue showed 
no lipoid degeneration or imbibition. 

It would involve a contradiction in terms if these cases were to be described as necrobiosis 
lipoidica diabeticorum. Their nature was not at all clear. The sclerodermatous thickening 
and telangiectasia certainly bore some resemblance to one of the involuting phases which 
might occur in Urbach’s “necrobiosis’’. These appearances, however, were very different 
from the characteristic active lesions of that condition. 


Dr. H. W. GORDON said that in his experience of one case shown recently to the Section 
treatment had had no results. This patient, whose one lesion looked exactly similar to the 
lesions in Dr. Wigley’s case, was a known diabetic who had been stabilized on insulin for 
over a year without any effect on the lesion. 


Keratoderma Climactericum (Haxthausen) treated with Cstrone.— 
P. M. F. BisHor, M.D., and H. W. BARBER, M.B. (President). 

Mrs. M. K., aged 46. Natural, symptomless menopause two years ago. Patchy 
keratosis of hands commenced eight months later and became severe, with deep 
bleeding fissures. Local treatment gave no relief. 

1.9.36: Céstrone, 1,000 I.U. daily by mouth. 

8.9.36: No improvement. (éstrone, 10,00 1.U. daily by mouth. 

22.9.36: Considerable improvement (see photographs). (Estrone, 10,000 I.U. 
daily by mouth for a further twenty-eight days [P. M. F. B.]. 


In 1934 Haxthausen (Brit. J. Dermat., 1934, 46, 161) described a condition 
affecting the palms and soles, characterized by the development of hyperkeratotic 
patches, occurring chiefly at sites of pressure in women at the time of the menopause. 


1 (See Jadassohn’s Handbuch, 12/2, p. 354, fig. 528g Compare with the coloured plate in ‘‘ Recent 
Advances in Dermatology”, p. 166, Plate 7). 


Proceedings, 1934, 27, 713 (Sect. Derm,, 31). 
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1.9.36.—Before treatment. 











22.9.36.—After treatment. 
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In his cases it was usually associated with cbesity, arterial hypertension, and arthritis 
of the knee-joints, the “ post-climacteric triad ” of Gram. 

I have previously described and shown cases in both sexes, usually, but not 
always, in middle or late middle age, in which a similar hyperkeratosis at sites of 
pressure, accompanied as a rule by redness of the palms and soles, occurred. In 
most of my cases there was a high blood-uric-acid, and the condition improved or 
disappeared under treatment such as one would employ in gout. One of my patients 
—a woman of only 27—had a blood-uric-acid of over 6 mgm. per 100 c.c. 

I think that there are two groups of cases which have this in common, that an 
exaggerated response of the horny layer to pressure or friction develops usually in 
late middle life. In one group it is presumably a manifestation of gout, and is at 
least as common in males as in females—if not commoner. In the other group it 
may be one of the syndrome of symptoms associated with the menopause. The case 
recorded here belongs, I think, to the latter group. 

Haxthausen in his cases did not obtain very convincing results with thyroid or 
ovarian preparations, but he does not give details as to dosage. [H.W.B.] 





Note.—This case was shown at the meeting held on December 17, 1936, but its publication has been 
delayed in order that illustrations might be obtained. 
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ABSTRACT.—Adolf Weil defined the disease as a clinical entity in 1886, and Leptospira 
ictero-hemorrhagiz# was found to be the causative organism in 1915 by Inada et al. in Japan, 
and confirmed by Hiibener and Reiter in Germany. The infection has been found in most 
countries, and recently there has been a great increase in the number of instances reported. 

In most parts of the world rats and other small rodents harbour the organism and excrete 
it in the urine. This is almost always the direct or indirect source of infection of man, but 
natural infection of dogs and foxes takes place, and is at least a potential danger to human 
beings. Infection is usually related to occupation in coal-mines, fieldwork of all sorts, sewers, 
fish-cleaning, and to bathing in fresh water. 

The organism quickly dies in an acid medium, in strong sunlight and in salt water. 
These facts accord with the presence of the disease in certain situations. 

The route of infection of man is usually by contact of the abraded or sodden skin with 
infected mud or water, but it may be by inhalation of water and by bites of rats, dogs, and 
ferrets. 

Men are much more exposed to infection than women, but in fish-cleaners the incidence 
is equal in the sexes. Children are sometimes infected by bathing and in houses. 

The incubation time may be four to nineteen days, and is usually seven to thirteen days. 

By serological methods many unjaundiced and subclinical infections can be detected 
among people who are often at risk, and these correct the rather high fatality rates which 
are derived from jaundiced cases only. 

During the last three and a half years 142 authenticated instances of the disease in an 
obvious clinical form have been reported in the British Isles. Twenty-one occupations or 
circumstances were involved, and the case fatality rate was 15 per cent. 


RéEsuME.—Adolf Weil décrivit cette maladie comme entité clinique en 1886, et en 1915 
les Japonais Inada et al. découvrirent que le Leptospira ictero-hemorrhagie# en est l’agent 
étiologique. Ceci fut confirmé par Hiibener et Reiter en Allemagne. 

La maladie a été observée dans la plupart des pays, et récemment le nombre de cas 
rapportés a beaucoup augmenté. 

Dans la plus grande partie du monde |’organisme est porté par les rats et quelques autres 
petits rongeurs, et excrété avec l’urine. Celle-ci est presque toujours la source directe ou 
indirecte de |’infection humaine. Cependant le chien et le renard peuvent étre infectés 
spontanément, et il est tout au moins possible qu’ils deviennent une source de danger pour 
homme. 

L’infection est généralement liée au travail dans les houilléres, dans les champs, dans les 
égouts, au nettoyage du poisson ou aux bains d'eau douce. 
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L’organisme meurt bientét dans un entourage acide, au soleil brillant et dans l'eau salée. 
Ces faits s’accordent avec l’existence de ]a maladie dans certaines localités. 

L’homme est d’habitude infecté par le contact de la peau écorchée ou trempée avec de 
l’eau ou de la boue infectée, mais peut |’étre par l’inhalation d’eau ou par des morsures de 
chien, de rat ou de furet. 

Les hommes sont plus exposés 4 |’infection que les femmes, mais parmi les nettoyeurs 
de poisson l’incidence pour les deux sexes est semblable. Les enfants sont quelquefois 
infectés 4 la suite de bains ou dans les habitations. 

L’incubation peut durer de 4 4 19 jours, le plus souvent de 7 4 13 jours. 

Les méthodes sérologiques permettent de déceler beaucoup d’infections sans ictére et sans 
signes cliniques, ce qui corrige la mortalité assez considérable obtenue par l'étude exclusive 
des cas présentant de Ja jaunisse. 

Cent quarante deux cas prouvés, avec signes cliniques typiques ont été rapportés dans les 
Iles Britanniques pendant les derniers trois ans et demi, avec une mortalité de 15%. Vingt et 
unes occupations ou circonstances différentes ont été trouvées comme cause. 


ZUSAMMENFASSUNG.—Adolf Weil beschrieb 1886 diesen Zustand als Krankheitsbild sui 
generis; 1915 wurde von Inada et al. in Japan Leptospira ictero-hemorrhagiae als Erreger 
gefunden und dieser Befund wurde von Hiibener und Reiter in Deutschland bestiitigt. Diese 
Infektionskrankheit wurde in den meisten Liindern gefunden, und in der letzten Zeit hat 
die Zahl der mitgeteilten Fiille stark zugenommen. 

Auf dem Grossteil der Erde beherbergen Ratten und einige andere kleine Nagetiere den 
Organismus und scheiden ihn im Harn aus. Dieser ist fast immer die unmittelbare oder 
mittelbare Infektionsquelle fiir den Menschen, doch kommen Spontaninfektionen bei Hunden 
und Fiichsen vor und stellen zum mindesten eine mégliche Infektionsgefahr dar. Meist 
steht die Infektion in Zusammenhang mit Beschiftigung in Kohlenzechen, mit Feldarbeit 
jeglicher Art, mit Arbeiten in Sielen, Fischreinigung und mit Baden in Siisswasser. 

In saurem Boden, starkem Sonnenlicht und Salzwasser stirbt der Organismus rasch ab. 
Diese Tatsachen stimmen mit der Beobachtung iiberein, dass die Erkrankung in bestimmten 
Bezirken vorkommt. 

Die Infektion beim Menschen geschieht meist durch Beriihrung der abgeschiirften oder 
durchniissten Haut mit infiziertem Wasser oder Schlamm, sie kann aber auch durch 
Verschlucken von Wasser oder durch Ratten-, Hunde- oder Frettchenbiss zustandekommen. 

Miinner sind der Jnfektion viel mehr ausgesetzt als Frauen, bei Fischreinigern ist 
indessen die Haufigkeit bei den beiden Geschlechtern die gleiche. Kinder werden gelegent- 
lich beim Baden oder in Hiiusern infiziert. 

Die Inkubationszeit betriigt 4-19 Tage, gewéhnlich 7-13 Tage. 

Durch serologische Methoden kénnen bei Menschen, die hiiufig einer Infektion ausgesetzt 
sind, oft ikterusfreie und symptomlos verlaufende Fiille entdeckt werden; diese Fiiile stellen 
eine Korrektion der ziemlich hohen Mortalitiitsziffer dar, die sich bei ausschliesslicher 
Beriicksichtigung der mit Gelbsucht einhergehenden Fiillen ergibt. 

Wiihrend der letzten 84 Jahre wurden in Grossbritannien 142 sichere, klinisch typisch 
verlaufende Fille angezeigt. Dabei waren 21 verschiedene Berufe oder Begieitumstiinde 
beteiligt ; die Mortalitiit betrug 15%. 


In 1886 Professor Adolf Weil, of Heidelberg, described four cases of a form of 
infective jaundice. Two cases had occurred in 1882 and two in 1870, and they were 
all so similar that he considered them to be of the same disease. In all of them there 
was a febrile illness with severe nervous symptoms, enlargement of the spleen and 
liver, jaundice and signs of renal disease, and, after a severe illness of relatively short 
duration, recovery was rapid. He carefully considered the differential diagnosis, 
and finally suggested that on clinical grounds the cases represented a new entity, 
although he could demonstrate neither its anatomical basis nor the infective agent. 

During the next thirty years the name of Weil’s disease was used in all parts 
of the world to describe a febrile illness with jaundice, in epidemic or endemic form, 
but there was doubt as to its applicability to individual cases or even as to its justi- 
fication in general. Weil’s belief that he had established a new entity was based 
on clinical judgment, and the correctness of his views was finally confirmed in 1915 
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when Inada and his colleagues at the Imperial University in Kyushu, Japan, 
demonstrated that a spirochete which is now named Leptospira ictero-hemorrhagie, 
was the cause of the disease. The illness was at that time well known in various 
parts of Japan as an epidemic and endemic occurrence characterized by conjunctival 
congestion, muscular pain, fever, jaundice, hemorrhagic diathesis, albuminuria, and 
a fairly high mortality rate, and this has been the usual form of the majority of 
instances of the disease in all countries then and since. 

This discovery was published in Japan in 1915, in U.S.A. in 1916, and in Europe 
it was soon made use of on the Western War Front where the infection was occurring. 
German workers published an independent, but not prior, discovery that Weil’s 
disease is caused by a spirochete which was named by Hiibener and Reiter (1915, 
1916) Spirocheta nodosa, and by Uhlenhuth and Fromme (1916) Spirocheta icterogenes. 
These names are synonymous with Leptospira ictero-hemorrhagie, but they have not 
been used currently in English. The collection of all the most useful epidemiological 
knowledge commenced after this date, and in this review very little reference will 
again be made to earlier observations. 


THE CAUSATIVE ORGANISM 


The causative organism belongs to the genus Leptospira, of which it is the type 
species. It has the form of a slender, cylindrical, and highly flexible filament with 
very tightly wound and rather shallow spirals. At each extremity it is bent over 
in the form of a hook. Owing to rapid rotation of these crooked ends, a figure-of-eight 
appearance may be produced. This spirochzte in the unstained condition is not 
visible under the microscope unless dark-field illumination is employed. The 
commonest length is between 6 and 15 yp, and the thickness is about 0-25 y. 


THE GEOGRAPHICAL DISTRIBUTION OF THE DISEASE 


The disease is widely distributed, and there is little doubt that since methods of 
diagnosis, which are now easier than they were formerly, are more frequently applied, 
the distribution will be found to be almost universal. 

The spirochztal cause of the disease was confirmed in British soldiers in Flanders 
by Stokes and Ryle (1916), and in French troops by Costa and Troisier (1916-17) and 
others. On the Italian front it was reported by Sisto (1917). 

Since 1918 the disease has been recognized bacteriologically or serologically in 
most of the other countries or regions of the world, and reference will be made here 
merely to one of the more notable of the early publications on recognition of the 
infection, although not always the first report for each country. In Europe there 
are records for England (Manson-Bahr, Wenyon, and Brown, 1922), Scotland (Gulland 
and Buchanan, 1924), Holland (Schiiffner, 1934), Denmark (Zuelzer, 1936a), Germany 
(Strasburger and Thill, 1929), Sweden (Malmgren, 1936), Switzerland (Gsell, 1936), 
Czechoslovakia (Bardos, 1936), Greece (Copanaris, 1932), Spain (Urtubey, 1929), 
and Portugal (Jorge, 1932). In Asia the infection has been identified in the Nether- 
lands East Indies (Baermann, 1923), the Andaman Islands (Taylor and Goyle, 1931), 
French Indo-China (Bagiot and Delbove, 1934), and the Malay States (Fletcher, 
1927). On the American continent the diagnosis has been established in the United 
States (Towler and Walker, 1927), Canada (Bates, 1926), Brazil (Piza and Gomes, 
1930), Guadeloupe (Leger, 1932), Ecuador (Carbo-Neboa, 1924), and Argentina 
(Miyara et al., 1935). In Africa the infection has been found in Morocco (Melnotte 
and Farjot, 1927) and the Belgian Congo (Kadaner and Corti, 1934). In Australia, 
Queensland has provided nearly all the cases (Drew, 1934; Cotter, 1936). These 
countries or regions, and a few places where the infection has been suspected, but not 
completely proved, are marked_on Map I. 
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The highest incidence of the disease has been found, so far, in Holland, France, 
Malay States, Sumatra, and the Andaman Islands. It seems noteworthy that, 
as knowledge exists at present, there is an apparent absence of the disease in Egypt, 
Arabia, and Persia, and very scanty evidence of it in India. Outbreaks of jaundice 
have occurred from time to time in India, and in some (e.g. Parmanand, 1922) the 
diagnosis of Weil’s disease has been considered probable on incomplete evidence, 
but, in a recent unpublished communication, Colonel Taylor states that laboratory 
confirmation of the diagnosis of Weil’s disease has been lacking in all but a very few 
instances. It may be that strong sunlight in these countries is an important factor, 
for it is well known that bright light has a highly lethal action on the organism. 

The use of adequate means of diagnosis has been rewarded by the discovery of 
more cases, and this is well exemplified in the history of the disease in Great Britain. 
In the decade after Manson-Bahr, Wenyon and Brown (1922) isolated the organism 





















































MaP I.—Showing the countries or regions of the world where Weil's disease has been proved to 
be present or, in a few instances, reported without full proof. 


for the first time in this country, and after Gulland and Buchanan (1924) reported 
the outbreak in East Lothian coal-miners, very few papers were, apparently, published 
relating to leptospiral jaundice in Great Britain, and most of these few dealt with 
mild cases which were difficult to diagnose with certainty. In July, 1934, Fairley 
demonstrated that the disease occurred comparatively frequently among sewer 
workers in London, and this caused a great deal of interest in the infection. A paper 
by Brown in 1935 on serological diagnosis led to sera being sent to him from all parts 
of the country, with the result that more than 40 cases were brought to light in seven 
months, and now 142 authenticated British cases which have occurred since the 
middle of 1933 are known to us from published and unpublished records. All these 
were well-marked infections showing most of the classical signs of the disease. We 
have no data in this country from which we can compute the proportion of jaundiced 
cases to the total number, but, in the British Army in Flanders, Stokes and Ryle (1916) 
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reported that 60°, of patients did not develop jaundice, and Schiiffner (1934) found 
the same percentage of mild, unjaundiced cases in an epidemic in Holland. It is 
probable, therefore, that the disease is much more prevalent than our present records 
testify. This is supported by the fact that Alston and Brown (1935) were able to 
demonstrate agglutinins and protective antibodies in the blood of nine out of 45 
London sewer workers who were in good health at the time of the test, and who said 
that they had never had jaundice. Similar findings in the case of fish workers in 
Aberdeen were reported by Smith and Davidson (1936). In this way it has been 
revealed that as in most, or perhaps all, infectious diseases, infection may produce 
disease of different degrees of seriousness or no observable disturbance of health. 

Five or six weeks is the usual period required for recovery from a moderately 
severe, non-fatal infection, and it does not appear that a second attack of the disease 
has been observed. This is in accordance with the findings of agglutinins in the 
blood twelve years after recovery from the disease (Fairley, 1934). Convalescence 
is in almost all cases not broken by any serious relapse, although it has been observed 
that the leptospira can in some instances be recovered from the urine for several 
weeks after the acute stage of the illness has ended. However, an infection recorded 
very recently by Murgatroyd (1937) shows that we must be prepared for continuance 
of the infection for a considerable time after the commencement of the disease. 
This case appears to be unique in the literature. The patient showed the usual 
manifestations of a moderately severe infection, but although improvement occurred 
at about the eleventh day of illness, there followed a period of almost four months of 
incomplete recovery and irregular hyperpyrexia. At the end of that time symptoms 
and signs of severe meningitis were found, and the specific organism was isolated 
from the cerebrospinal fluid twenty-five weeks after the onset of the disease. In 
the urine the leptospira was last found thirty-three weeks after the illness began. 
The patient finally recovered after eight and a half months’ illness. 


THE CARRIERS OF THE INFECTIVE AGENT 

The spread of Weil’s disease is almost entirely due to the fact that some species 
of rats and other small rodents harbour the organism and excrete it in the urine 
for long periods without suffering disturbance of health. The proportion of infected 
rats is smaller among the younger and older animals and greater in those of inter- 
mediate age, and almost the only result of the infection is that the rats’ blood contains 
specific antibodies (Brown and Davis, 1927). Ido and his co-workers (1917) found 
virulent leptospira in the kidneys of 40% of Mus decumanus but of only 0-8% of 
Mus alexandrinus, and they quote the findings of Miyajima that the field-mouse, 
Microtus montebelloi, harbours the organism frequently. In Japan, up to 39-5% 
of rats caught in houses and ditches in cities were found to be infected. Since these 
surveys were made, twenty years ago, the presence of virulent leptospira in rats in 
rural and urban situations has been found in almost all parts of the world. For 
example, in Great Britain, various observers found that the incidence of infection 
in the brown rat varied up to 41%. In Australia a native species, Rattus culmorum, 
has been found to be heavily infected, in addition to other species not indigenous to 
the continent (Cotter, 1935). In Egypt and India, where the incidence of human 
infections is low, relatively few of the wild rodents harbour the organism. We have 
been informed, in an unpublished letter from Colonel Taylor, that in Bombay Colonel 
Anderson examined the kidneys of 100 rats of each of three species for leptospira. 
He obtained positive results from 32% of the specimens of Rattus norvegicus, and 
7% of Gunomys varius ; none from Rattus rattus. With regard to other rodents, 
Bessemans and Thiry (1929) found evidence of leptospiral infection in mice, and 
Kaneko and his co-workers (1935) found that 14-7% of 1,400 field-mice (A podemus 
SPeClOSUS speciosUs) harboured leptospira, and they considered this rodent to be 
one of the most important means of spread of Weil’s disease and of infections due to 
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other, closely related, leptospira. In this country, Brown (unpublished) failed 
to find leptospira or evidence of antibodies to L. ictero-hemorrhagie in 36 field-mice 
(A podemus sylvaticus) from Oxford, and injection of macerated tissues of these mice 
did not cause any constitutional disturbance in guinea-pigs. In Rangoon, Taylor 
and Goyle (1931) found that the lesser bandicoot (Nesokia bengalensis) showed an 
infection rate of 43°. Some of the rodents are, therefore, the main source from 
which the infective agent may reach human beings, and the only other mammals 
in which infection has been clearly demonstrated in both overt and latent forms are 
the dog and, rarely, the fox. 

The disease in dogs was first reported from France by Courmont and Durand 
(1917) and the subject has been thoroughly investigated by various workers especially, 
in Great Britain, by Okell, Dalling, and Pugh (1925). In this country the evidence, 
so far as it goes at present, is in favour of the type of leptospira which infects dogs 
being identical with the human type (Brown and Davis, 1927), but in 1931 in Holland, 
Schiiffner (1934) isolated a strain (L. canicola) from the urine of a dog and found 
that it was serologically distinct from L. ictero-hemorrhagie. It is now known 
(Schiiffner, Kotter, and Schultsz, 1935) that on the continent of Europe, at least, 
dogs may be infected by either of these types, that there are minor differences between 
the diseases which they cause, and that L. canicola has sometimes infected human 
beings. These workers could not detect L. canicola in rats in a locality where it was 
common in dogs. In Sumatra, 5-7°% of healthy dogs were found to harbour in the 
kidneys leptospira which were weakly virulent for guinea-pigs and which were 
considered, on that account, somewhat different from classical Weil’s strains 
(Kouwenaar and Wolff, 1930). It has been shown, further, that in dogs, as in human 
beings, latent and subclinical infection occurs, and that in relation to one another, 
and in relation to human beings, dogs must be regarded as possible carriers of infection 
in some areas (Uhlenhuth and Zimmermann, 1936). It is unlikely, however, that 
the risk will be found to be as great as that from rats. 

Dunkin and Laidlaw (1924-25) proved that a wild fox which was found sick and 
jaundiced in an open field near a research laboratory was infected with L. ictero- 
hemorrhagie, and Dr. J. Smith has informed us in a letter that he investigated an 
outbreak of leptospiral jaundice in a fox farm near Aberdeen, and that three foxes 
died of the disease. 

It is possible that pigs may sometimes be infected, for Sander (1935) has reported 
that a butcher developed Weil’s disease eight days after he had killed a jaundiced pig. 

Infection of one human being by another is very rare, but Schiiffner (1934) believed 
that a woman had been infected in coitus, and Taylor and Goyle (1931) considered 
that in the Andaman Islands urination on the ground by men with slight infections 
had helped to spread the disease. 


VIABILITY OF THE ORGANISM OUTSIDE THE ANIMAL Bopy 


}t is generally believed that the most important source of infection for the human 
race is the urine of rats, and the viability of the leptospira after they have been 
excreted on soil, into water, &c., is very important. 

Zuelzer (1928) showed that the organisms are, in nature, usually found attached 
to other spirochetes and protozoa. Noguchi (1918) stated that in contaminated 
waters they were not capable of multiplying and survived less than forty-eight 
hours, and when added to distilled water they disappeared in seven days. They 
have been found in considerable numbers in the slime on the roof of a coal-mine 
(Buchanan, 1927), and they can readily be demonstrated in the mud in sewers (Alston 
et al., 1935). We have found that specimens of mud from London sewers are very 
nearly alkaline in reaction, and that leptospira in it do not remain virulent to guinea- 
pigs for as long as twenty-four hours after the mud has been brought to the laboratory. 
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The organism is very susceptible to the action of acids and is rarely found in 
waters having a pH of less than 6-8. For instance, Taylor and Goyle (1931) reported 
that in the Andaman Islands leptospira were common in waters of pH 6-9 or over 
and absent in those of 6-6 or less, and Sardjito and Zuelzer (1929) have shown that 
they are abundant in the alkaline waters of Sumatra, where human infections are 
frequent, but are practically absent from the more acid waters of Java, where there 
are few infections. 

It has long been recognized that the organisms die rapidly when they are excreted 
in the urine of patients suffering from the infection. It has been considered that the 
acid state of the urine, which is increased in the febrile condition, is responsible for 
this, and for purposes of cultivating the leptospira or transmitting the disease to 
experimental animals a practice is made of rendering the urine alkaline as soon as 
possible after it has been passed, or of giving the patient alkalis in order to alter 
the reaction of the urine in vivo. Recently, Davidson and Smith (1936) have brought 
evidence that lytic antibodies which are present in the urine in some cases may have 
on the leptospira an additional lethal effect, commencing as soon as the organisms 
reach the renal tubules. 

The organism is susceptible to common salt, and it cannot live for more than 
three days in alkaline water containing 0-17°, of sodium chloride ; it perishes rapidly 
in sea-water. Schiiffner (1934) considers that these facts provide part of the explana- 
tion of the variations in incidence of infection by immersion in water in different 
parts of Holland, since there is a mixture of sea and fresh water in different propor- 
tions in different parts of the country. 


THE Route oF INFECTION 

Weil (1886) originally believed that infection took place through the alimentary 
canal. Inada (1916) was at first of the same opinion, but later he and his co-workers 
were satisfied that infection could take place through the shaven but macroscopically 
unbroken skin of a guinea-pig, and although they were able to infect animals through 
the mucous membrane of the alimentary canal, massive doses of infected liver tissues 
were used for this purpose. In studying 55 cases amongst coal miners, these observers 
were able to obtain only a few instances suggesting cutaneous origin, but they stated 
that the cutaneous route was the probable means of entry because of the following 
facts: (1) The incidence was greater in certain parts of the coal-mine than in others, 
(2) there are many cases in wet and few in dry mines, (3) the infection takes place 
more easily if the skin is injured, (4) coal-miners are liable to abrasions of the skin 
and also to skin lesions caused by working with the feet in water. Regarding the 
incidence of the disease in sewer workers, it may be of significance that, although 
both classes of these workmen are subject to abrasions of the hands and arms, the 
builder’s labourers, who break up and handle old brick-work or concrete covered with 
slime, suffer more abrasions than the “ flushers ”’ who clean the walls of the sewers, 
and the builders were found during eighteen months’ observation in London to show 
a case-rate about ten times as high as the flushers. Among sewer workers, several 
patients with Weil’s disease, showed gashed or abraded wounds when they were 
admitted to hospital, and these wounds had been made at a time within the incubation 
period of the infection. Further evidence of the cutaneous route of infection is given 
by the incidence of the disease in the Andaman Islands (Taylor and Goyle, 1931), 
in fish workers in Aberdeen (Smith and Davidson, 1936), and among sugar-cane 
cutters in Australia (Cotter, 1936). An infection, as the result of pricking a finger 
with the needle of a syringe which was charged with a virulent leptospiral culture, 
is reported by Wadsworth (1922), and there was a well-proved instance of the disease 
with onset two days after the patient had trodden with an abraded foot in the blood 
of a rat which he had just killed (Cattaneo, 1929). 
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Infection by rat-bite was recognized by Ido and his co-workers (1916), who 
observed two patients who acquired Weil’s disease seven days and from eight to nine 
days respectively after rat-bites. We know of three similar instances in this country 
in the last two years, and in two of them the illness began nine and fourteen days 
respectively after the bites, that is, within the incubation period. 

As to whether leptospira can penetrate the unbroken skin, there is a certain 
amount of difference of opinion. The question is somewhat academic on account 
of the microscopic size of the abrasion which might well serve as portal of entrance 
for a leptospira, but Inada, et al. (1916), were of opinion that the organism could 
penetrate the unbroken skin, although they obtained a higher percentage of infections 
through an abraded surface. 

Regarding the oral route of entrance, it is now well known that by sudden, 
accidental immersion in water, infection is more likely to occur than in the course 
of ordinary bathing. As Schiiffner (1934) points out, this is no doubt due to the 
fact that an unpremeditated immersion often causes violent struggling, so that water 
enters the respiratory tract and, as a corollary to this, Schiiffner draws attention to 
the danger of the “‘ crawl ” stroke in swimming in infected water. 

When the organism enters by the mouth, invasion of any part of the alimentary 
tract by leptospira is possible as an additional or alternative means, but indisputable 
evidence of alimentary infection is rare. Contamination of food by rats’ urine has 
been suspected, and Jorge (1932) described an outbreak in Lisbon with 126 cases 
in a month, which he attributed to drinking water from a certain fountain that had 
been fouled by rats. Although the organism was not isolated from any of these cases 
and guinea-pigs were injected but did not become infected, the serum of several 
patients was found to agglutinate both the London and the Lisbon strains of L. ictero- 
hemorrhagie. It isa pity that the cause of this outbreak was not conclusively proved 
because, if it were indeed an epidemic of Weil’s disease, it could provide some 
interesting epidemiological evidence. 

Mechanical transmission of the infection sometimes occurs. We detected the 
disease by agglutination in a patient who had been bitten by a dog which had just 
previously killed a rat (Wigmore and Denning, 1936) and another case is reported 
(Brown and Cleveland, 193 2) in which infection followed a bite by a ferret which 
had immediately before been bitten on the lip by a rat. In these cases it is only 
natural to assume that the teeth of the dog and of the ferret were contaminated by 
contact with the infected viscera of the rats. We know another example of ferret- 
bite in which the same mechanical transmission of infection is probable, since we 
could not demonstrate agglutinins in the ferret’s blood. In these three cases the 
intervals between the bite and the onset of the illness were five, seven, and ten days, 
respectively which agree with the ordinary incubation period and resemble that in 
those infections developing after rat-bite, which have been mentioned. 

During the early investigations of the disease it was suspected that insects might 
provide a means of transmission of the infection, either mechanically or as intermediary 
hosts of the leptospira, but this has not been confirmed in any form. Noguchi 
reported in 1918 that the larve and adults of the Culex mosquito, the larve of the 
house-fly and the bluebottle fly, wood-ticks (Dermacentor andersonii) and leeches 
failed to become carriers of the leptospira when fed on infected guinea-pigs or their 
organs, and that therefore they cannot be shown to play the part of an intermediary 
host of L. ictero-hemorrhagie. Gay and Sellards (1927) found that virulent strains 
of leptospira survived in Aedes aegypti for as long as three weeks in certain instances, 
but they failed to transmit infection by bites of these infected insects. Bonne (1924) 
found survival for at least forty-eight hours in the bed-bug, but there is no evidence 
that this insect plays a part in transmitting the disease. Even in the tropics well- 
considered opinion is against insect transmission, as is stated, for example, by Taylor 
and Goyle (1931) with regard to the disease in the Andaman Islands. 
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INCIDENCE AS REGARDS SEX AND AGE 

In most circumstances in which Weil’s disease has occurred, males are much 
more exposed to the risk than females. Of the last 47 infections which Brown 
has examined from all parts of the British Isles, all were in males. Domestic and 
laboratory infections have shown that women are certainly susceptible, but the 
best opportunity of comparing the relative susceptibility of the sexes has been 
found in fish workers in Aberdeen (Smith and Davidson, 1936), where illness occurred 
in both men and women, and latent or slight infection was detected in 24% of men 
and 24-3% of women. 

As regards age, it is only by bathing and in the uncommon instances of domestic 
infection that children are at risk, but a case of this kind in a boy aged 10 years has 
been reported (Kerr, 1936) and the occurrence of leptospiral meningitis in children 
has been emphasized by French writers (Marie and Gabriel, 1936). 


SEASONAL INCIDENCE 


Seasonal variation of incidence has been noticed chiefly in the case of field workers. 
In Japan it was found that in coal mines, infeetion occurred at all times of the year, 
but in other circumstances the disease was seen most in the seasons of moderate 
temperature and least during the hottest and coldest parts of the year. In the 
Andaman Islands the great majority of infections occurred in field workers during 
the wet season (Taylor and Goyle, 1931), and in Europe there is an increase of infec- 
tions in the summer and autumn, due to bathing in fresh water. 


INCUBATION TIME 


The incubation period has been most accurately recorded by Schiiffner, who found 
that in 37 cases due to falling into infected water it varied from four to nineteen days, 
and that in 31 (84°) of them it was from seven to thirteen days. This agrees with 
the estimate made in other circumstances which very often do not admit of accuracy 
in every instance. In the case of the laboratory infection reported by Wadsworth 
(1922) the period was eight days. A very short incubation time is not very 
uncommon—an example of two days has been recorded by Cattaneo (1929). 


FaTaLity RATES 


In view of what is known of mild and symptomless infections, it is evident that 
case-fatality rates for different groups will depend on the extent to which the less 
severe infections are taken into account. It is this which gives rise, in a very large 
measure, to the differences in case-fatality rates of from 5% to 50%. In the future, 
when the total incidence of the disease will probably be more fully determined, it 
will be possible to discern more accurately whether some strains of leptospira are 
more virulent than others, whether some groups of people are more susceptible to the 
same strains, or whether some circumstances of infection increase the severity of the 
disease. At present the part played by such factors cannot be clearly defined, and 
an average fatality rate of 15 to 50% among patients who have been treated in 
hospital indicates only the risk of a fatal issue in any case with observable jaundice. 
The table on page 56 shows that of 142 patients in the British Isles since July 1933, 
22 died—a case-fatality rate of 15%. 

In some circumstances an estimate of the chance of serious infection can be made 
with regard to a group of people who are constantly exposed to the risk. For instance, 
in London there are about 1,000 sewer workers in regular employment, and during 
the last two and a half years, four fatal and 14 non-fatal infections were treated in 
hospitals. This provided a case-incidence rate of 0-7% per annum and a total fatality 
rate of 0-16% per annum. 
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THE RELATION OF OccuPATION, &cC., TO WEIL’S DISEASE 


The epidemiological factors which have been discussed explain the relation of 
the disease to certain occupations. The major factors concerned are excretion of the 
leptospira by rats, the wetness of the general surroundings, and abrasions of the skin. 

The 142 cases which have been discovered in Great Britain since July 1933 are 
drawn from most of the occupations which have been associated with infection in 
other parts of the world and, for their interest to clinicians in this country, they have 
been tabulated (as under). These were all incapacitating illnesses—subclinical 
infections are not included. Laboratory investigation of the majority has been 


TABLE SHOWING OCCUPATION, «C., AND NUMBER OF DEATHS AMONG CASES KNOWN IN 
THE BRITISH ISLES FROM JULY, 1933 TO FEBRUARY, 1937 


No. of No. of 

cases deaths 

Fish worker ... “ wile 46 3 Aberdeen [45], Isle of Man 

Coal-miner ... io ‘aa 34 6 Northumberland and Durham _ [29], 
Swansea, Fifeshire (3), and Edin- 
burgh 

Sewer-worker - = 19 f London 

Bathing ie cee re 15 2 Glasgow, Yorks, Preston, Lincs, 

Leicestershire, Birmingham, Bucks 

[4], Winchester, Aldershot [3], and 

Sussex 


Occupation, ete. Locality * 


Bathing and living in rat- 
infested house ‘5 

Canal worker ... 

Gravel pit worker 

Ship’s traveller 

Farm worker, «c. 


Glasgow 

Herts 

Herts 

London 

Edinburgh, Lancashire, Worcester, and 
Torquay 

Edinburgh 

Edinburgh, Newcastle [2] 

Aberdeen, Edinburgh, Bristol [3} 

London 

Carlisle 

Stonehaven 

London 

Edinburgh 

Glasgow 

Dublin, Northants, Norwich 

Barnstaple 

Aldershot 


i 
Koco 


Zoo-keeper 

Gardener 

Labourer 

Mason — Me 
Slaughter-house worker 

Rag worker 

Laboratory worker 

Medical student aeee oie 
Boy scout in contact with rats 
Rat-bite sae as 
Ferret-bite 

Dog-bite 


et et CO ee 
corcooocownro 


Total 142 22 
* Where more than one case has been found in a locality the number is given in brackets. 


made by Brown in London, and of most of the others by Smith in Aberdeen. Those 
which have been reported already are from the publications of Alston et al. (1935), 
Coles (1936), Davidson and Smith (1936), Fairley (1934), Halsted (1935), Kerr (1936), 
Lendrum (1936), Maxwell (1935), Murgatroyd (1937), Neale (1935), Swan and 
McKeon (1935), Watson et al. (1935), Wigmore and Denning (1936), and Wolstencroft 
(1935). Unpublished cases are included by permission of Drs. 8S. P. Bedson, S. 
Faulds, and J. Smith. The cases are recorded in the table, and the localities in which 
they occurred are marked on Map II. In a world-wide review, the occupations and 
circumstances in which the risk of infection is greatest are coal-mining, field-work of 
various sorts, fish-cleaning, sewer work, and immersion in fresh water. The same 
causes are at work with slightly differing importance in all these situations. 


COAL-MINING 


The disease has been studied most fully in this occupation in Japan and Great 
Britain, and in all areas where several instances have occurred it has been found that 
there were many patients from wet mines and few from dry ones. The Japanese 
considered that in a particular part of a mine in which they made some of their early 
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studies, pumping out the accumulated water stopped the disease. 


The wetness may 


increase the number of rats in the mine by providing them with water to drink, and 
it will protect leptospira from desiccation after they have been excreted in the rats’ 











urine. Also, the miners’ skin is made sodden and more permeable by the wet 
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Map II.—Showing the localities in the British Isles where Weil's disease has been 


proved to be present. 


conditions, and it is also frequently abraded by the rough walls and floor of the 


galleries. 


FIELD-WORK 


Numerous examples of the relationship of field-work to the disease have been 
Most of these have 


found in Japan, the East Indies, and the Andaman Islands. 
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been in workers in the rice-fields, and in the Andamans the seasonal increase of the 
disease coincided with the flooding of the ground during the south-west monsoon 
from May to October. In 1933 it was first revealed in Queensland that sugar-cane 
workers were exposed to the infection (Cotter, 1936). An unusual number of wet 
days with very high rainfal! occurred in 1933 in the district affected and much surface 
water was present. There is heavy rat infestation in and around the cane-fields, 
and the hands, wrists and forearms of the cane-cutters are continually abraded by 
the lower leaves and ends of the cane, and contamination by the soil is unavoidable. 
All the conditions of infection by leptospira are clearly present. 

During the Great War the disease was usually contracted in the open, for the 
patients were almost invariably attacked in the trenches or immediately after leaving 
them (Dawson, Hume, and Bedson, 1917). 


FISH-CLEANING 


It is in Aberdeen that this source of infection has been studied. The chief factor 
in this situation is lack of cleanliness in many of the fish-curing premises. Fish 
remnants are left lying at the end of the day and rats are thereby attracted in large 
numbers. Leptospira are excreted and can actually be detected in washings from 
the tables and floor. The cleaning of the premises before each day’s work is often 
imperfect. Abrasions of the hands and continual wetting of them are features of 
the work. Prevention has been planned and, in such indoor, circumscribed conditions, 
should be comparatively easy. 


SEWER WORKERS 


Several of the conditions which cause infection among sewer workers have been 
mentioned. The incidence is much greater among the builders’ labourers who handle 
the broken brick-work covered with mud from the bottom of the sewer (figs. 1 and 2) 
than among the “ flushers ” who clean the sewer walls. The rats live in the ground 
or in houses near the sewer, and reach it by disused or broken drain-pipes opening 
into it. They come to the sewer for water mainly at night when there is no one 
to disturb them, and their footprints can often be seen in the mud at the side of the 
stream (fig. 3). Continuous efforts are being made to block the access of rats to 
the sewers, and to protect the workmen by cleaning and dressing any cuts which 
they receive when at work. 


IMMERSION IN WATER 


The most illuminating work on this type of the infection has been done in Holland, 
and several references have already been made to it. The table shows that 15 out of 
142 infections in the British Isles appear to have been caused by bathing in rivers 
and canals, and this is the fourth largest group in the series. Wounds, especially 
on the feet or legs, often seem to be associated with infection, and in such cases it 
may be from mud below the water or on the banks that the leptospira enter the 
body. In other cases, the danger may arise in the entry of infected water into the 
respiratory tract, as occurs during struggling to prevent drowning, or in the “ crawl” 
stroke in swimming. 


SEROLOGICAL DIFFERENTIATION OF LEPTOSPIRA 


We have referred already to L. canicola, which Schiiffner has distinguished from 
L. ictero-hemorrhagie. In addition, many other types of leptospira have been 
recognized on account of serological differences, relationship to various human 
diseases, and pathogenicity to animals. Those which cause infections other than 
Weil’s disease concern us very little, but among them L. hebdomadis, the cause of 








Fic. 1.—Showing builder’s labourers breaking the floor of a sewer and removing by 
hand pieces of slime-covered concrete. 





Fic. 2.—Showing men handling the broken concrete beside the new brick-work 
by which it is being replaced. 
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seven-day fever in Japan, and L. grippo-typhosa of swamp-fever in Eastern Europe, 
may be mentioned. Another fever in Japan is known as akiyami and is due to 
L. autumnalis (Koshina et al., 1925). These observers differentiated two types of 
this organism, Akiyami A and Akiyami B. The A type they found to be highly 
virulent for guinea-pigs, and in their opinion it was serologically distinct from L. ictero- 
hemorrhagie and L. hebdomadis. The B type was less virulent for guinea-pigs and 
was serologically identical with L. hebdomadis. According to Stéfanopoulo and 
Hosoya (1928), however, Akivami A type is closely allied to L. ictero-hemorrhagie. 





Fic. 3.—Showing rats’ footmarks in the mud at the side of a sewer stream. 


Fletcher (1927) was able to divide the leptospira with which he worked inthe 
Malay States into six distinct serological groups, which he named Jctero-hemorrhagie, 
Akiyami A, Akiyami B, Pyrogenes, Nallathamby, and Eruthyan. Schiiffner (1934) 
reported eight types in the Netherlands East Indies. 

In the Andaman Islands, Taylor and Goyle (1931) found that most of their strains 
formed a group serologically distinct from any others with which they could compare 
them, and the remainder were similar to strains found in Malay and Sumatra. In 
the British Isles all the strains which have been found so far in human infections have 
been of one serological type. 


THE RELATIONSHIP OF SAPROPHYTIC TO PATHOGENIC STRAINS 


One of the most controversial subjects regarding leptospirosis is the question 
whether the saprophytic leptospira, L. biflera, can ever become pathogenic. This 
spirochzte was described by Wolbach and Binger in 1914 before L. ictero-hemorrhagie 
was known and, morphologically, the two organisms are identical. JL. biflexa has 
been found very widely in natural fresh waters and in all manner of damp places, 
and it has been regarded by most workers as not capable of infecting the higher 
animals. Contrary views have, however, been maintained by some. Uhlenhuth 
and Zuelzer (1921) grew a water leptospira for a year in a medium of serum-water 
and found that it was then pathogenic for guinea-pigs. Uhlenhuth and Hermann 
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(1927) * blocked ” the reticulo-endothelial system of young wild rats, inoculated them 
with the water strain and afterwards isolated pathogenic leptospira from the animals. 
Baermann and Zuelzer (1928) also were of the opinion that on prolonged cultivation 
water strains became pathogenic to human beings. In a recent communication, 
Zuelzer (1936b) stated that, as judged by agglutination and lysis, there are certain 
gradual transitions from the pathogenic strains to the free-living leptospira, and that 
L. grippo-typhosa, which. is the cause of swamp-fever, is related to the other patho- 
genic strains. On the contrary, many workers have not been able to confirm these 
findings, and the majority of observers (such as van Thiel, 1933) do not consider 
that the saprophytic water strains can ever become pathogenic. Taylor and Goyle 
(1931) suggested that there is always the possibility that Uhlenhuth and his colleagues 
were working with water strains obtained from sources in which pathogenic strains 
might also have been present, and Brown and Davis (1927) found that strains of 
L. ictero-hemorrhagie and of L. biflexa were serologically distinct. In addition, 
during the procedure of isolation and maintenance of virulent strains from patients 
suffering from Weil's disease, we have constantly been able to demonstrate that 
cultures of pathogenic leptospira lose their pathogenicity for guinea-pigs after 
subculture for about four months. Therefore, if the pathogenic strains lose virulence 
in this way it is difficult to see how the non-pathogenic strains acquire it in the 
course of the same procedure. 
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Osteo-arthritis of the Right Hip, treated with an Extra-articular 
Bone Graft. Osteo-arthritis of the Right Knee, treated with Auto-fat 
Injection._-A. E. MORTIMER WOOLF, F.R.C.S. 


This patient was first seen in November 1932; he had extensive osteo-arthritis of 
the right hip, and also some osteo-arthritis of the right knee. 

The right hip was very painful, and in January 1933, 30 c.c. of liquid fat, taken 
from the patient’s own abdominal wall, were injected into the capsule of the hip- 
joint. The injection was unsuccessful; the patient’s pain was not relieved, and for 
the next two years it increased. 

In April 1935, I took a bone graft from the right tibia, and bared the os 
innominatum above the acetabulum and the upper edge of the great trochanter. 
The graft was fixed between these two bony points. The patient was kept for 
three months in plaster. At the end of that time he began to get about without 
any pain, and he has remained without pain since. The bone graft has shifted 
upwards slightly, but the result has been most satisfactory. 

In August 1935, as the right knee was painful and grating, I injected another 
30 c.c. of liquid fat which I took from below another incision in his abdominal wall. 
Since that time he has had no pain whatever in the knee-joint, and he now gets 
about quite comfortably and well with the aid of a stick. 


Dr. E. STOLKIND said that he had under his observation severe cases of osteo-arthritis 
in which almost all the usual methods of treatment (protein-shock therapy, gold injections, 
administration of thyroid, physical therapy, including hydrotherapy, diet in obese patients) 
were applied, but the pain persisted. In such cases, especially in mono-articular arthritis, 
surgical treatment, including injections of human fat, as used by Mr. Mortimer Woolf, 
should be welcomed and tried. 


Three Cases of Aortic Aneurysm.— ALEC WINGFIELD, M.D. (for 
TERENCE East, D.M.). 

I.—E. L., aged 61. 

Four years’ history of cough, pain in the back, and dyspna@a. Patient demon- 


strates expansile pulsation to the right of the sternum, dullness on percussion in the 
same area, diastolic shock, systolic murmur in the aortic area, and a very loud aortic 


APRIL—CLIN. 1. 
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second sound widely conducted in all directions. The Wassermann reaction is 
positive. 

X-rays show an aneurysm of the ascending part of the aortic arch and calcified 
plaques in the aortic wall. 


II.—H. B., aged 53. 


Complaining of pain in the right side of the neck and shoulder for about two 
years. In 1935 there was engorgement of the right arm and right side of the face. 

Physical signs: Suprasternal dullness, expansile pulsation, palpable closure of 
aortic valves, diastolic shock, systolic murmur, aortic second sound loud and widely 
heard, and tracheal tug. A varying degree of collapse of the upper lobe of the right 
lung has been present. There is apparently some pressure on the sympathetic 
nerve causing inequality of the pupils. 'Wassermann reaction positive. 

X-rays show an aneurysm of the ascending arch of the aorta. 


III.—T. B., aged 61. 


Under observation since 1931, when he was complaining of twelve months’ 
history of pain across the chest with cough and sputum. At that time the voice 
was harsh, and the only physical sign was a very loud aortic second sound heard 
right across the back. 

Physical signs: Some displacement of the trachea, deficient air entry at the 
left apex, impaired percussion note over the upper part of the sternum, mainly to 
the right, widely heard aortic second sound and tracheal tug. 

Wassermann reaction positive. 

X-rays show an aneurysm of the descending part of the aortic arch. There has 
been very little change in either the physical signs or the X-ray appearances since 
the condition was first diagnosed in 1931. 


Diaphragmatic Hernia of Traumatic Origin in a Child.—R. W. B. 
Exuis, M.D. : 


A. M., a boy, aged 7 years, was well until the age of 5, when he was run over, 
receiving an extensive wound of the left side of the abdomen. He was admitted to 
hospital with cyanosis and dyspncea. The abdominal wall was repaired, and he was 
kept under observation for ten weeks. Since this time his general health has been 
good, except that his gain in weight has been poor, and that the bowels have been 
constipated. He has complained of occasional pain in the region of the left shoulder, 
and a feeling of “fullness” after meals. There has been some breathlessness on 
exertion, but no further cyanosis. The appetite has been good. Previous history 
and family history essentially negative. 


On examination.—A rather poorly developed boy weighing 403 lb. There is no 
dyspnoea when he is at rest, and his colour is normal. A deep scar of the 
abdominal wall extends from near the mid-line to the left loin. There is no demon- 
strable deformity of the chest, but relatively little excursion of the lower ribs. The 
heart is displaced to the right, the apex lying two fingerbreadths within the nipple- 
line, and the right border a fingerbreadth outside the right sternal margin. The 
left base is hyper-resonant. Air entry is greatly diminished or absent over the left 
base, and borborygmi and splashing (after fluid has been taken) can be heard in 
this area. The abdomen is carinated and inelastic. 


Radiological examination (Dr. Lindsay Locke) shows displacement of the heart 


to the right, and (after bismuth meal) the presence of the stomach and greater part 
of the small intestine within the left side of the thorax (see figs. 1 and 2). 
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Fic. 1.—Immediately after bismuth meal. Stomach lying almost entirely within 
left thorax ; heart displaced to right. 











Fic. 2.—Two hours after bismuth. Greater part of small and large intestines lie 
within thorax. 


(Dr. Ellis’s case of diaphragmatic hernia of traumatic origin in a child.) 
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[February 12, 1937] 


Four Typical Cases after Pneumonectomy for Bronchiectasis.— GEORGE 
A. Mason, F.R.C.S. 


I.—Girl, aged 16. Suffered from recurring attacks of pneumonia since the age 
of 5 years. Each attack was followed by profuse foul sputum, and one by an 
empyema requiring operation. Bronchogram demonstrated unilateral bronchiectasis. 
Lung removed in May 1934, during a “dry” phase, by the use of mass ligatures 
applied to the lobar pedicles. Now patient is free from sputum and cough, and in 
good general health. A small bronchial fistula persists. 


II.—Girl, aged 12. Four attacks of pneumonia since the age of eight 
months. Always had a very bad cough, generally accompanied by foul sputum. 
Appetite was poor and she was not growing. Bronchogram showed bronchiectasis 
limited to left lung, but extent therein uncertain. Lower lobe removed during a 
“dry ”’ phase in June 1935. Subsequent bronchogram indicated involvement of 
upper lobe, which was removed three months later. Both operations were of the 
direct’ type. Now free from coughand sputum, and in excellent general health. 


III.—Boy, aged 10. Recurrent “colds” since the age of 3, each accom- 
panied by expectoration of green sputum, pain in the chest and night-sweats. 
Bronchogram showed gross unilateral bronchiectasis involving the whole of the left 
lung. Lower—collapsed—lobe removed by “ direct’”’ type of operation in February 
1935. A pneumonic infection in the opposite lung delayed recovery, but the upper 
lobe was eventually’ removed a year later. Now free from cough and sputum, and 
in excellent general health, playing football, &c. 


IV.—M. P., a girl, aged 11, referred by Dr. F. J. Nattrass. 


History.—Sutfered from recurring attacks of chest trouble following an attack of 
‘pneumonia’ when aged 3 years. During acute exacerbations, coughing and 
expectoration of copious quantities of purulent sputum—often associated with 
vomiting and pyrexia—were marked features. Although relatively free from both 
cough and gross sputum between the attacks, even then she had a poor appetite and 
appeared listless. 


Examination.—General condition fair. Slight clubbing of fingers. Poor 
expansion of ieft side of chest; percussion note slightly impaired. Loud breathing 
of bronchial type, accompanied with moist sounds, audible all over left lung. 
Bronchography showed gross saccular dilatations of the bronchi throughout the 
left lung. Pneumonectomy was decided upon and the child transferred to the 
Hospital for Sick Children, Newcastle-upon-Tyne. 


Operation (September 12, 1936).—Differential pressure anesthesia (Dr. P. Ayre). 
Left pleural cavity opened by standard postero-lateral thoracotomy and found to be 
free from adhesions. Lung mobilized and amputated close to the mediastinum, the 
pedicle having been controlled temporarily by a tourniquet ; at this point the action 
of the heart almost ceased but eventually returned to normal following the aspiration 
of a quantity of tenacious sputum which had blocked the air-way. The pedicle was 
closed by suturing with catgut, stay sutures being used to occlude the broncho- 
vascular elements. The chest wall was closed and a syphon drain used for the 
following eight days. The phrenic nerve was not paralysed. 


After-progress._-Recovery uneventful except on five occasions when the 
temperature was slightly elevated. Patient was allowed up within a fortnight and 
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Pneumonectomy for bronchiectasis (Case IV). 


has continued to make excellent progress. She is much brighter, and is free from 
cough and sputum. 

There has been no evidence of anoxemia since the operation ; an oxygen tent 
has not been required. 


COMMENT.—Pneumonectomy is the operation of choice in the treatment of 
unilateral bronchiectasis. Bad general condition, or mechanical difficulties, such as 
density of adhesions, &c., may make it inadvisable or impossible. Four cases have 
been demonstrated in which it has been possible to perform the operation with 
obvious benefit. 

When the first case in this series came under my care three years ago, the only 
two cases of bronchiectasis in which, so far as I knew, the entire lung had been 
successfully removed were those reported from Berlin and Michigan by Nissen and 
Haight respectively. Accordingly I was reluctant to depart from this, the only 
successful precedent, and by employing a similar technique brought the case to a 
successful conclusion. This method has been used by me in two additional cases; 
one patient recovered, and the other succumbed from toxic absorption six days after 
the initial operation. 
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The growth of a personal preference for the direct type of lobectomy operation, 
based upon the belief that its mortality will be lowered as our knowledge and 
experience increase, has led me to employ it in the treatment of bronchiectasis 
involving the entire lung. In Cases II and III shown to-day, and in two additional 
cases—one still in hospital, and another in which the patient died as a result 
of an accidental injury to the vagus nerve during removal of the upper lobe— 
the individual lobes have been removed at separate operations, each of the “ direct ” 
type. In these cases it was found inadvisable, after mobilization of the lower lobe, 
to proceed with the removal of the upper lobe at the same sitting, either because of 
the probability of running an unnecessary risk of shock, or because of uncertainty 
of the presence of disease in the upper lobe. 

In Case IV the entire left lung was removed at one operation, because the 
absence not only of adhesions but also of any marked fissure differentiating the lobes 
made it technically easier to adopt this course. 

My object in showing these cases of pneumonectomy for unilateral bronchiectasis 
is twofold. Firstly, the scope and results of the operation are demonstrated. 
Secondly, it serves as an opportunity of correcting certain misrepresentations which 
have appeared recently in the literature. Examination of these cases shows that 
obvious benefit has been derived from the operation, and there is every reason to 
expect that this will be permanent. Further, it is shown that while the “ indirect” 
type of operation, of which Case I is an example, may be followed by a bronchial 
fistula which is slow or difficult to close, yet the patients in whom it was considered 
safe to carry out operations of the “ direct’”’ type, whether in one or more stages, 
have neither fistule nor obvious deformity. 


Angina Pectoris treated by Cardio-omentopexy.—GEORGE A. MASON, 
F.R.C.S. 


M. M., male, aged 63, referred by Dr. W. G. A. Swan to Newcastle General 
Hospital. 


History.—Suffered from pain over upper part of sternum during past nine years. 
Pain brought on by exertion, usually on hills, but also if hurrying on the level; 
and by emotion, anger, &c. Very severe, feeling like a tight chain round chest, and 
radiating to right arm, accompanied by numbness in right side of face, which felt 
stiff. Pain would pass off if he stood still for a while and he could then “ carry 


on’’. Nitrites relieved the pain, which never occurred when he was at rest. 


Nine years previously he had been very ill for seven or eight weeks with severe 
pain in chest. Had cedema of feet on and off since then, but this would disappear 
on resting. Breathlessness sometimes present with pain. 


Exramination.—General condition good, but outlook rather melancholic. Pulse 
60. B.P. 120/70. Heart overlaid by emphysema; apex hidden; heart sounds 
distant but normal. No evidence of congestive heart failure. Giddiness on slight 
exertion (had collapsed several times in street and been taken to hospitals). 
Wassermann reaction negative. After walking briskly twice up and down the ward 
he complained of pain, which was relieved by amy]! nitrite in about one minute, but 
there was marked giddiness and flushing. Brought up wind at end of attack and 
right arm twitched. Electrocardiogram normal (see fig.). 


Operation (November 14, 1936).—Differential pressure anesthesia (Dr. P. Ayre). 
O'Shaughnessy operation of “cardio-omentopexy” performed. Some difficulty 
experienced because of the presence of diffuse pleural adhesions. Patient very fit 
at end of operation, pulse-rate 75 and volume good. 
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After-progress.—Apart from slight purulent bronchitis in the first few days after 
operation, patient’s condition never caused anxiety. Oxygen tent not required. 
Was allowed up one month after operation. No recurrence of anginal pain, 
although he spends the greater part of each day walking about the streets. 





Cardio-omentopexy for angina pectoris. 


Electrocardiograms show steadily increasing left-sided preponderance, which has 
developed since the operation. B.P. 114/78. X-ray examination, February 5, 


1937: diaphragm still inactive. 


COMMENT.—This case is shown as evidence that the O’Shaughnessy operation 
can be performed with comparative safety upon elderly subjects suffering from 
myocardial disorders. It seems clear that the provision by surgical measures 
of a collateral circulation to the myocardium when that tissue is ischemic is a 
therapeutic measure for which there is likely to be an increasing and considerable 
scope. 


Two Cases of Pick’s Syndrome.—TERENCE East, D.M. 


I.—Roger K., aged 34, was admitted to hospital in May 1935, with acute 
pericarditis and moderate congestive failure. The effusion was adsorbed without 
tapping, the signs of failure cleared up, and the circulation rate returned to normal. 
At first the electrocardiogram showed small ventricular deflections and flat T waves, 
which later improved. Fever lasted for five weeks. There was no arthritis and no 
previous history of rheumatism. Resumed work as a clerk until November 1936. 
During the autumn the abdomen and feet had become swollen. 


On examination.—Ascites present, swollen scrotum, and slight cedema of feet. 
Moderate cyanosis; external jugular veins much distended. Liver not palpable. 
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Apart from distension of right auricle, heart not enlarged. No valvular lesion. 
Pulse-rate normal, blood-pressure 115/75. No paradoxical pulse. 

The abdomen was tapped and clear yellow fluid obtained. Blood-count normal, 
Wassermann reaction negative. Electrocardiogram shows well-formed ventricular 
deflections, with inversion of T in Leads IJ and ITI. 

A good diuresis is obtained by intravenous injection of salyrgan. 


Il.—Ivy D., aged 20. 


Past history.—In April 1933, a pericardial effusion developed. Repeated 
aspirations of sanguineous fluid were carried out. The last aspiration in January 
1934 produced clear yellow fluid. In March 1934 she was up and about. A 
reduplication of the mitral first sound was the only abnormality. 

During the summer of 1934 the abdomen gradually became swollen and there 
was oedema of the legs. The abdomen was tapped on several occasions and 
investigation showed that the fluid was a transudate. Pulse quick; jugular veins 
engorged, and pulmonary second sound accentuated. Heart not enlarged. Moderate 
cyanosis. An intravenous injection of salyrgan caused an acute increase in the 
venous engorgement and cyanosis. 

The abdomen was tapped again in the summer of 1935. 

Present condition.—Goes to work as clerk every day and wears a belt. Ascites 
present. Slight cedema of feet. Slight cyanosis. Considerable venous engorgement. 
Some large veins run along the flanks, but the flow in them cannot be made out 
definitely, probably it is upwards. 

Pulse quick. Blood-pressure 104/84. No paradoxical pulse. Liver displaced 
upwards. Heart not enlarged, but displaced a little to the left. Kypho-scoliosis of 
spine. Relics of old pleurisy at left base. Mitral first sound reduplicated. 
Pulmonary second sound loud. Novalvularlesions. Wassermann reaction negative. 
Von Pirquet strongly positive. Electrocardiogram shows no significant change. 

The condition appears to be stationary at the moment. She is better than she 
was eighteen months ago. : 





Chronic Constrictive Pericarditis (Pick’s Syndrome) : Report and 
Specimen.—J. E. H. Roperts, O.B.E., F.R.C.S. 


A. E. B., aged 37. Sheet-metal worker. 

History.— Well and at work until six months ago, when he noticed sudden onset 
of shortness of breath and swelling of the abdomen; also that the heart-beat was 
irregular. The abdomen was so swollen that it became “like a drum” but there 
was no pain. Very dyspneic after walking twenty yards. Ankles, face and eyelids 
became swollen and puffy. Repeated vomiting; much flatulence. Went to bed for 
a week ; symptoms improved and he returned to work. Three months ago dyspnoea 
became worse. He began to cough, bringing up mucoid material—occasionally 
streaked with blood. Two weeks ago had to leave work and go to bed. Still 
vomiting occasionally and spitting up a fair amount of frothy mucoid sputum. Ten 
days ago orthopneeic. 

Past history.—In the Navy during the War, discharged Al. Malaria in 1919; 
since, febrile attacks every April to May, except 1936. No rheumatic fever. No T.B. 
No syphilis. Moderate beer drinker ; no spirits. 

On admission (6.1.37).—Pale, slightly cyanosed, eyelids puffy. The external 
jugular veins on both sides were distended but collapsed during diastole. Pulse 48, 
irregular; temperature 97° (occasionally up to 100°). Respirations 22. Pulsus 
paradoxicus present. Evidence of a right pleural effusion. Slight increase in area of 




















23 Clinical Section 765 


cardiac dullness. Apex beat not fixed. Heart sounds irregular ; difficult to 
distinguish any murmurs. Liver enlarged five fingerbreadths below the costal 
margin. Spleen just palpable. No evidence of ascites. Bilateral varicocele present. 
(Edema of legs and ankles. 


Investigations 


Wassermann and sigma reactions negative. 

Electrocardiogram confirms auricular fibrillation ; ventricular rate 60 per minute. 
Low voltage complexes in all leads. T wave inverted in all leads. 

Circulation time: Arm to lung (ether) 14 sec. (normal 3 to 8 sec.). Arm to 
tongue (sodium dehydrocholate) 25 sec. (normal 9 to 16 sec.). Lung to tongue 

= 2 to 1) 9 sec. (normal 6 to 8 sec.). 

The arm to lung time is considerably prolonged ; the lung to tongue time is only 
very slightly prolonged. 

Skiagram of chest shows pleural fluid on right side and calcification of 
pericardium. 

Sputum three times negative to T.B. 

Right chest aspirated on seven occasions, 4,200 c.c. being withdrawn in toto. 

Pathological report on fluid removed: A greenish yellow fluid with a large clot. 
Cells: R.B.C. 1,600 per c.mm.; W.B.C. 260. The majority of the white cells were 
polymorphs; a few lymphocytes also seen. 

Urine: Urates ++, no albumin. Centrifuged deposit, no abnormality. 

Blood-count (1.12.36): R.B.C. 4,164,000; Hb. 68% ; W.B.C. 5,600. 

Serum proteins (14.1.37): Albumin 4% ; globulin 4°25%. Total 8°25%. 

Following admission, pulse rose to an average of 76 but fibrillation continued. 
Generalized cedema disappeared except for a slight residuum at the ankles. The size 
of the liver remained stationary. Urine output averaged 1,000 c.c. per day. 

Operation (21.1.37).—Partial pericardiectomy. Exposure obtained by splitting 
the sternum. The major part of the anterior surface of the heart was freed of thick 
calcified pericardium, there being great difficulty in finding a line of demarcation 
between it and the heart muscle. Gross venous bleeding occurred at the upper right 
extremity of the area denuded of pericardium, but this ceased spontaneously. Both 
pleure were opened during the operation, the left sutured, the right left open. 
General condition at the end of the operation very satisfactory. Pulse 108. 
Respirations 20. 

During the next nine days the patient was kept under an oxygen tent; the right 
pleural cavity was aspirated repeatedly, blood-stained fluid being withdrawn. 

Three days after the operation the temperature rose to 102° and an area of acute 
inflammation appeared in the lower part of the wound. This was followed by 
evidence of cardiac failure with cedema of legs, buttocks, and lungs. 

Death occurred on 30.1.37. 

Post-mortem.—Turbid fluid in both pleural cavities, that on the right blood- 
stained, infected with streptococci. In the anterior mediastinum in front of the 
heart there was a collection of turbid blood-stained fluid. The calcified pericardium, 
the area of the heart freed from this, and the poor quality of the myocardium are 
shown in the specimen. It can also be seen that the valves themselves are normal 
but the calcification in the pericardium extends through the myocardium to the 
mitral ring. Both lungs showed congestion, cedema, and at the right base some 
collapse, and several small infarcts in the periphery of the left lung. The liver 
showed advanced cardiac cirrhosis. The spleen was three times the normal size, of 
the “cardiac’’ type. The kidneys also showed the changes of chronic venous 

congestion. There was a generalized acute peritonitis, obviously of post-operative 
origin ; streptococci were also present in the peritoneum. 
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Polyserositis.—J. E. H. Roperts, O.B.E., F.R.C.S. 


T. S. aged 44. Inn-keeper, previously metal worker. (Patient of Dr. A. J. 
Wilson, of Coventry.) 

Historya—For seven years has suffered from flatulent dyspepsia. Obtained 
relief with alkaline powders. In June 1936 felt weak, dyspna@ic, vomited repeatedly 
and noticed fullness in the upper abdomen. Has lost about 2 st. in weight. 
Dr. Wilson, in consultation, saw him as a case of dyspepsia, but found signs of 
cardiac disease with congestion, there being cedema of the legs, ascites, gross 
enlargement of the liver and dilatation of the jugular veins. The heart was much 
enlarged, and the heart sounds almost inaudible. A diagnosis of pericardial effusion 
was made, and confirmed by X-rays. Admitted to Warwickshire Hospital where he 
ran a pyrexia. After five months as in-patient, and repeated paracentesis of right 
pleural cavity, symptoms improved and pericardial effusion was much diminished. 
No cough or sputum at any time. 

Past history.—No rheumatic fever or acute infection. 

On admission (25.11.36).—Thin, pale. Marked cyanosis but no respiratory 
distress. Temperature varies from 97° in the morning to 100° in the evening. 
Pulse 110, of pool volume, regular. Pulsus paradoxicus absent. Respirations 22. 
Jugular veins show moderate distension. Blood-pressure 108/82. Evidence of 
right pleural effusion. Area of cardiac dullness 4 in. outside nipple line, and right 
border 4 in. to right of sternum. (Edema of subcutaneous tissues of anterior 
abdominal wall and evidence of ascites. Liver enlarged to four fingerbreadths 
below costal margin. Tip of spleen felt. No cedema over sacrum, nor of legs. 
Urine contained no albumin. 

Investigations 

Wassermann reaction negative. 

Blood-count : R.B.C. 4,500,000; Hb. 82%; W.B.C. 7,400. : 

Skiagram shows pleural effusion at right base, also cardiac enlargement, mainly 
on right side. 

Electrocardiogram shows sinus rhythm rate 109 per minute. Low voltage RS 
and T waves in all leads. 

Circulation time: Intravenous sodium dehydrocholate into vein of arm to 
tongue = 22 sec. (normal 10 to 16 sec.). Arm to lung (ether) 12 sec. (normal 3 to 8 
sec.). Lung to tongue (1-2) 10 sec. (normal 8 sec.). 

Serum proteins : Albumin 4°5% ; globulin 3°9%. Total 8:4%. 

Following admission, the right pleura was aspirated on two occasions, clear 
fluid being obtained : this showed W.B.C. 190 per c.mm., 95% lymphocytes ; 5% 
endothelial cells; R.B.C. 220 per c.mm. No organisms, including T.B., found. 
Guinea-pig injection and culture on Hohn’s medium also proved negative to T.B. 

Patient has shown slow but steady improvement since admission, but has had 
persistent rise of temperature in the evening to 99° or 100° until the last fortnight, 
during which it has remained normal. Pulse averages 100. No jugular distension 
when sitting up, slight only when recumbent. (Cdemaof abdominal wall less. Liver 
remains four fingerbreadths below costal margin. Some ascites. No oedema of legs. 
The right-sided pleural effusion remains stationary ; area of cardiac dullness 4 in. 
to right of sternum and in nipple line on left. 


Endothelioma of Tibia (with Pathological Fracture).--ArtHuR E. 
PoRRITT, M.Ch. 

W.R., aged 37, a well-built man, baker by trade. First noticed a rounded 
swelling on the front of the right leg, about January 1936. No symptoms until July 
when the leg became slightly painful and produced a limp on walking. At the 
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beginning of September 1936, the lump became larger and softer. First attended 
hospital, October 13, 1936. 

Previous history.—Diabetic for the last eight years. (Now having 30 units insulin 
daily.) 

Clinical examination.—Temperature, pulse, and respiration rate normal. There 
was a diffuse, fluctuant spindle-shaped swelling over slightly more than the middle- 
third of the subcutaneous border of the right tibia; it felt hot and was slightly tender, 
and the skin over it was red and desquamating. 


Investigations 
Urine sugar, average (over six weeks) 2°5%; blood-sugar, 0°28% (16.10.36). 
Wassermann reaction negative. 























Fic. 1. Fic. 2. Fic. 3. 


X-ray report (Dr. E. R. Williams, 2.10.36, fig. 1).—“ Diffuse patchy bone erosion 
present in right tibial shaft (approximately middle-third) over a 5 in. length. Slight 
irregular periosteal reactionary new bone formation is present, but no radiating 
spicules. A distinct cortical break is present on the anterior aspect. The 
differential diagnosis lies between: (i) a diffuse low-grade osteitis of inflam- 
matory origin; and (ii) an endothelioma (Ewing's sarcoma) of diffuse type—not 
typical.” 

Operation (October 16, 1936).—Anterior aspect of tibia exposed through a five- 
inch curved incision. Greatly thickened periosteum incised ; no pus found, but an 
irregular cavity was uncovered, cleaned out, and saucered and the periosteum was 
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pinned back into the depression. Pieces of periosteum, bone, and soft mushy 
débris from cavity sent for biopsy (A). Result of aspiration of swelling before 
operation also sent for examination (B). Post-operative condition uneventful 
throughout. 

(A) Pathological report (Dr. W. D. Newcomb).—* The soft tissue and tissue 
in spaces between bony trabecule are similar, consisting of numerous large cells of 
histiocyte type with oval vesicular nuclei. There is a little collagen fibre, lymphocytes 
and a few neutrophil and eosinophil polymorphs. Only slight evidence in the 
section of any destruction of bone. Diagnosis rests between an endothelial 
neoplasm with secondary round-celled infiltration, and chronic infection with much 
histiocyte formation. The latter would appear more likely.”’ 

(B) Bacteriological report (Dr. C. M. Morley).—“ No definite pus. No. T.B. 
Cultures sterile.” 

The wound continued to heal satisfactorily, despite a constant discharge of thin 
brownish sero-purulent fluid. 

Post-operative X-ray reports—(Dr. E. R. Williams, 12.11.36, fig. 2) Right leg: 
“Apart from operation there is an appreciable increase in bone change since last 
examination. Radiologically, I still feel that diffuse endothelioma is a distinct 
possibility.” (Dr. H. C. Gage, 17.11.36) Lungs: “ Left hilar adenopathy. 
Nothing to give definite clue as to nature. Lungs clear.” 

Six treatments of deep X-ray therapy were given between November 16 and 24, 
without any local reaction. Two fields were mapped out, each of 90 sq. cm. and 
each receiving 800 y units, divided into three equal doses on consecutive days, using 
a kv. of 180, with 0°5 mm. zinc, 3 mm. aluminium as filtration. 

28.11.36: Patient temporarily discharged from hospital, using crutches. Wound 
practically healed. 

X-ray report (Dr. E. R. Williams, 28.12.36, i.e. between two series of deep 
X-ray therapy, fig. 3).—‘‘ Fracture of tibia has occurred since examination, with 
generous callus formation. Definite improvement in bone condition since November.” 

Deep X-ray therapy course repeated (December 28 to January 5), the dose being 
reduced to 700 y units. Leg put in plaster until to-day. Further X-ray therapy 
planned for early March. 


Internal Hydrocephalus Following Cerebral Thrombosis, in an 
Infant.--R. W. B. Euuis, M.D. 

R. B., male, aged 5 months, born at term, normal delivery, the younger of two 
children; mother under treatment for gonorrhcea. Breast fed for two months. At 
two weeks a thrombosed vein was noted over the anterior surface of the upper end 
of the left tibia. The infant showed no constitutional symptoms until 5 weeks old, 
when he became intensely jaundiced and refused feeds. At this time (6.10.36) he 
was admitted to the Infants Hospital in a semi-comatose state. He was deeply 
jaundiced, the liver and spleen were enlarged, there was a blood-stained umbilical 
discharge, and petechizw were present over the hard palate. The thrombosed vein 
over the left tibia was still palpable, and a second thrombosis had occurred over 
the right chest. Both infant and mother had an acute upper respiratory infection. 
The infant was given an immediate blood transfusion (80 c.c.) with some improve- 
ment in the general condition ; however, he remained hypotonic and unable to suck. 
Two days later, thrombosis of the left testicular veins, with great enlargement of 
the testicle, was noted. The anterior fontanelle was tense, and there was slight 
separation of the sutures. The circumference of the head was 164in. Lumbar 
puncture showed blood-stained C.S.F. under increased pressure. Blood and C.S.F. 
cultures negative. The discs (8.10.36) appeared pale, left more so than right. 
The infant showed very little response to light. 
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The patient had irregular low-grade pyrexia for two or three weeks. The 
jaundice gradually faded, the liver and spleen became smaller, and the umbilical 
discharge ceased. After several weeks the superficial thromboses were no longer 
detectable. Repeated lumbar puncture at first showed the presence of old blood, 
the C.S.F. becoming clear after two weeks. Subsequent examinations of C.S.F. 
have shown no abnormality. 

The patient’s general condition improved, and he began to gain weight although 
he remained difficult to feed. The head enlarged slowly, measuring 17 in. at 
fourteen weeks. At this time the infant appeared definitely subnormal mentally, 
and the vision was defective. He was discharged home 6.12.36, and readmitted to 
Guy’s Hospital on 18.1.37. In the interval he had been very difficult to feed, and 
had been fretful and screaming for several days. 

Present condition.—Moderately well developed and nourished; hydrocephalic 
appearance (circumference of head 174 in.), with dilated scalp veins. Anterior 
fontanelle 1 in. diameter, with slight separation of sutures. Bilateral external 
rectus weakness. Infant mentally defective and ? blind. Bilateral atrophy of 
discs. Deep refiexes present. Kernig’s sign absent. No neck rigidity. 


Investigations 


Wassermann reaction (blood and C.S.F.) negative. Mother’s blood Wassermann 
reaction negative. Urine: No abnormal constituents (except bile on first admission). 
Feces: No pathogenic organisms or abnormal constituents found. 

Blood culture (10.10.36 and 16.10.36) negative. Blood (17.10.36): R.B.C. 4-4 
million per c.mm.; Hb. 90%; W.B.C. 12,000 per c.mm.; bleeding time, 3 min. ; 
elctting time, 1 min. 50 sec.; platelets + 800,000 (20%). 

Umbilical swab (10.10.36): Staphylococcus aureus on culture. Throat swab 
(23.10.36): Mixed growth of pneumococci, Staph. albus and Streptococcus viridans. 

Queckenstedt test (6.2.37): Pressure 60 mm. at rest, rising to 200 when infant 
was crying. No rise occurred on pressure over right or left jugular vein. 

Ventriculograms (8.2.37): Clear C.S.F. obtained from left ventricle at depth of 
1} in. 50 ec. C.S.F. removed and 40 ec.c. air injected into left ventricle. 
Ventriculograms show great dilatation and irregular outline of the left ventricle; 
the dilatation of the right ventricle is less marked. 


Comment.—The following interpretation of the case is suggested :— 

(1) The occurrence of multiple thromboses was due to sepsis originating in the 
infected umbilicus and ascending to the liver (hence the jaundice), or possibly 
secondary to the upper respiratory infection from which both the mother and child 
were suffering when they first came under observation. Admittedly, the first 
thrombosis (in the leg) occurred two to three weeks before the symptoms of 
generalized infection, but the state of the umbilicus was not then noted and it is 
quite probable that there was even then a low-grade infection at that site. 

(2) Thrombosis of one or more of the cerebral sinuses gave rise to intracranial 
hemorrhage (hence the blood in the cerebrospinal fluid), and subsequently to 
obstruction to the flow of C.S.F., resulting in hydrocephalus. 

(3) Failure of the C.S.F. pressure to rise on pressure over the jugulars suggests 
thrombosis of both lateral sinuses. 

(4) Ventriculograms show great internal hydrocephalus, the left ventricle being 
considerably larger than the right; there is, however, free communication between 
the ventricles, the right filling with air injected into the left. 


Postscript (10.3.37).—In order to confirm the presence of sinus thrombosis, 
4 c.c. of perabrodil were injected into the longitudinal sinus, and radiograms were taken 







































Fic. 2.—Ventriculogram, lateral. 


Fics. 1 and 2.—Ventriculograms showing gross dilatation of both ventricles, the left being 
considerably larger and more distorted than the right. The third ventricle and iter also appear 
dilated. 
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Fie. 3. 














Fic. 4. 


Fics. 3 and 4.—Sinograms taken four and five minutes after injection of perabrodil. The fluid 
held up in the longitudinal sinus 2} in. behind the anterior fontanelle, suggesting thrombosis. 
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immediately and four and five minutes after injection. The accompanying sino- 
grams show what appears to be a complete block 23 inches posterior to the anterior 
fontanelle. It will be seen that the opaque fluid has passed laterally, but after five 
minutes is still held up at this point posteriorly. 


Myocardial Ischemia treated by Graft of Skeletal Muscle to the Heart. 
—Lovuis LAVINE, M.B., and HAROLD UpcorTt, F.R.C.S. 

The patient, Mr. P., aged 44, is a typical acromegalic. 

Symptoms.—Progressive dyspnoea for four years. Admitted to Hull Royal 
Infirmary September 16, 1936. In spite of rest in bed was unable to walk more 
than 5 yards without a rest. 

Condition on examination.— Heart enlarged. Auricular fibrillation and myocardial 
changes. 

Diagnosis.— Myocardial ischemia and auricular fibrillation, produced by coronary 
insufficiency. 

Operation.—November 5, 1936: Graft of skeletal muscle to the heart (Beck’s 
operation) under local anesthesia. 

Progress.—February 1937: Arrhythmia and fibrillation persist, but the heart 
sounds are stronger. The patient is now able to walk 140 yards, fully dressed, 
without undue shortness of breath. 


Discussion.—Mr. UPcoTtT said that while the omentum was peculiarly well fitted to 
carry a vicarious blood supply (a fact familiar to all surgeons), benefit in this case, and in 
some of the cases reported by Beck, had followed on the muscle-graft operation. If this 
were to be attributed to revascularization of the heart it was possible that this was as much 
the result of the injury inflicted by the operative approach as of the particular method of 
graft employed. 


Dr. GEOFFREY KONSTAM said he must pay tribute to the skill with which the operation 
had been performed, but he had some doubt as to the suitability of the patient for the 
operation. He did not consider that the evidence of myocardial ischemia was conclusive, 
nor did he think that the post-operative condition warranted a favourable prognosis. 
The patient was an acromegalic with auricular fibrillation and an enlarged heart: his 
arteries were normal for his age, and fibrillation probably accounted for the cardiac 
enlargement. Even if the cardiomegaly was part of the acromegalic syndrome, 
myocardial ischemia could not be inferred. Comparison between the skiagrams taken 
before and after operation showed that the diameter of the post-operative cardiac shadow 
had widened by 2 or 3 c.mm.—a finding of poor prognostic significance. The heart-rate was 
approximately 140, and he thought that digitalis should be exhibited. 


Dr. F. PARKES WEBER, referring to Dr. Konstam’s remarks, said he thought that the 
cardiac degenerative signs were almost certainly due to defective blood supply following the 
great hyperplasia of the heart (“‘ cardiomegaly’) connected with the patient’s acromegaly. 
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{November 20, 1936. 
The Management of Advanced Malignancies 


By Professor Hans HOLFELDER 


(Frankfort-on-Main). 


THE fact we have to consider first is, that X-rays are quanta of energy which 
become transformed physico-chemically and will finally produce biological effects 
in the atoms of cells. We have therefore to investigate from the physicists’ point of 
view what happens to the single X-ray quantum, if it comes into contact with any 
substance. The energy of an individual X-ray quantum breaks an electron out of 
its atomic position, and accelerates its speed, either by giving up to it all of the remain- 
ing quantum energy (photo-electrons), or by supplying the electron in question 
with only part of the energy (then we call it a Compton-electron), while the rest of 
the X-ray energy continues its way as a “ scattered ray ’”—with greater wave-length 
and an altered direction. 

By striking adjoining atoms these three kinds of transformed energy—photo- 
electron, Compton-electron, and scattered ray—will produce exactly similar pheno- 
mena, and this will continue until all the remaining energy has been transformed. 
The influence of the energy of X-rays on atoms may therefore be regarded as an ultra- 
microscopical bombardment with smallest projectiles (the electrons), these projectiles 
being broken off the atoms and thrown off a second, third, and fourth time. We have 
to consider the breaking of electrons out of the structure of atoms as the principal 
physical event of the biological effect of radiation. By striking electrons out of some 
of the atoms of an ample molecular structure of albumin, these atoms become 
separated from the molecular unit and will finally lead to the destruction of one or 
the other albumin-molecule. 

The act of dissociation itself requires comparatively small energies. Energies of 
a speed produced by 2,000 to 5,000 volts will be quite sufficient to separate electrons 
from the atoms of which the living cells are composed. 

If we use energies of higher speed, such as are produced by 200 or more kilovolts, 
because of the necessity of penetrating into greater depths, no change in the principal 
physical event of the biological effect of radiation will occur. The use of higher 
voltage speed will only increase the number of hits attained by an individual X-ray 
quantum and the doubling of the energy of an X-ray quantum will produce exactly 
the same effect as two X-ray quanta of the energy originally applied. 

The radiation treatment of malignancies cannot be regarded as a problem of the 
quality of radiation, as there is no difference in the quality of the effects from the 
normal deep X-ray therapy-radiation of 180 to 200 kilovolts and that from “ super- 
voltage ’’-radiation, produced by the use of 1,000,000 volts or even more, or the 
gamma-rays of radium. Further, the results of the supervoltage-treatment have 
not hitherto been in its favour. It has recently been proved that the good effect 
of radium-treatment, which is due almost entirely to the special distribution of these 
rays in the tissue and is not connected with the wave-length of gamma-rays, can be 
produced equally well by the cavity valve of Schaefer, or by Chaoul’s contact- 
treatment with 60 to 99 kilovolts : e.g. in carcinoma of the portio or in carcinoma of 
the mouth the effects are at least similar to those produced by the use of radium. 


APRIL—RaD. 1 
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The nature and extent of the biological effect of Réntgen- and radium-rays 
therefore appear to be exclusively a problem of quantity. Differences formerly 
thought of as existing between these two kinds of radiation failed to become evident, 
if under similar quantitative conditions different qualities of radiation were applied 
to the same kind of cells. 

There are of course certain differences in the effectiveness of X-rays of a speed of 
200 kilovolts, and that of those of a speed of 1,000,000 volts and of the gamma rays 
of radium. These are only caused by different effects regarding the depth and 
different local distribution of radiation in the tissue. Considering the absorption 
of this radiation in the individual cell, they may be easily explained as differences 
in the quantity only. 

The hits attained by radiation energy will be most numerous where atoms and 
molecules stand close together. That concerns especially the substances of which 
the nuclei of the cells are built. Radiation energy therefore is particularly poisonous 
for the nucleus, and we know that the genes are often specially injured by radiation, 
so that damages to the individual nucleus might only be observed in the second or 
third generation of this cell. For that reason, the effect of radiation treatment of 
malignancies may often only become evident weeks—or even months—after the 
treatment is finished, as the cells exposed to radiation often obtain merely a latent 
injury of the nucleus, leading to death of the daughter or granddaughter cell. 

We know that the nucleus shows increased sensitiveness against radiation while 
in karyokinesis, especially during the formation of the equatorial plane. The hypo- 
thesis of the karyokinetic index of Regaud’s school and the principles of Coutard’s 
protracted fractional radiation-treatment are based upon this fact. I am, myself, 
rather doubtful, whether by using the protracted fractional method one will really 
succeed in striking every single cell of a carcinoma with a fatal dose during the forma- 
tion of the equatorial plane, because the radiation will always delay the rate of karyo- 
kinesis and might even prevent it. The drawing up of a karyokinetic index will 
therefore never be in accordance with the given facts. Further, the same, or similar 
results have been obtained by the use of different methods, and even the single 
application of the ““carcinomdosis *’ inaugurated by Seitz and Wintz has often 
proved remarkably successful. 

The biological effectiveness of radiation might be revealed by typical morphologic 
findings. It was first shown by Holthusen and Englmann that radiation produces 
a characteristic variation in the appearance of cells. Schinz, the lecturer, and other 
radiologists, were able to confirm these findings, which could otherwise never be 
originated. After radiation the cancer cells show marked increase in size and 
volume by enlarging their protoplasm and by the clotting of their nuclei before they 
are destroyed. 

The problem is how to increase the comparatively small effect of radiation by 
special methods. After bombardment with radiating energy, the cancer-cell requires 
for its recovery a much longer period than the normal tissue-cell, because of its 
increased fermentation-metabolism. We might increase the effect of radiation on 
cancer-cells by using fractional doses in a special rhythm. The experimental 
foundation of this principle was carried out by my assistant, Reisner, six years ago. 
He established the effect of different doses and different rhythms by measuring 
exactly the degrees of skin erythemata. 

The skin tolerance can be increased three times by using suitable fractional doses 
instead of the single total dose. If we apply fractional-protracted doses by diluting 
the intensity, the skin erythema and the reaction of the tissue will be distinctly 
weaker. A similar effect will be obtained by dividing the single daily doses into 
halves, and applying them with twelve hours’ interval. We are therefore able to 
substitute Coutard’s method of fractional protracted doses by simply increasing 
the number of fractional parts of the total necessary dose. Our. experience has 
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shown that the electivity of radiation is most favourably raised by applying small 
daily doses during a period of from four to six or seven weeks. 

Even the highest possible increase of the electivity of radiation will not guarantee 
the success of radiation therapy of malignancies if we do not take into consideration 
another important quality of radiating energy. I refer to the fact that radiating 
energy represents not a chemical but a physico-optical poison, which will be absorbed, 
beyond the influence of circulation and metabolism, and following only physical laws. 
By skilfully dealing with these laws, we might complete the electivity of rhythm 
by the electivity of the place of absorption, if we bombard the tumour while protecting 
the rest of the organism. According to our experience, the protection of the remaining 
organism influences the therapeutic success decisively. Biologically, cancer-cells 
are living beings which always show, even in the same tumour, differences in their 
response to radiation. We have to take into consideration Quetelet’s biological 
law of the distribution of varieties. There will always be certain cells showing 
differences in their sensitivity which cannot be destroyed by radiation only. 

If, nevertheless, we have observed in some hundred cases complete healing of 
carcinomata after radiation treatment it is evident that this could not have been 
achieved without the assistance of the whole organism in the struggle against cancer. 
We know that a general disposition besides the local irritation is necessary for the 
development of cancer. The general disposition only signifies the diminution of 
resistance to cancer. We therefore attribute great value to the powers of resistance or 
immunity, for the prevention of cancer. Not until these powers are weakened can a 
carcinoma develop. But even the diminished powers of resistance have to be utilized 
for treating manifest cancer successfully. I am convinced that the healing of a 
carcinoma can only be secured by the aid of these powers of resistance of the organism 
which are not yet fully known. So far, we do not know any way to strengthen these 
powers of resistance effectively, but it is our duty to avoid all needless damage of the 
healthy tissue of the organism by radiation. 

I consider the use of compression of decisive importance regarding the success 
of the treatment. I do not hesitate to declare that 1 in. of compression is more 
effective than an increase in voltage of 500 kilovolts. As I use as much compression 
as the patient can stand, I refrain deliberately from protracting the daily doses ; 
for the patient might stand the strong pressure of the applicator for ten or twelve 
minutes, but not for one hour or two. 

Now that I have explained the principles of our method, I will give a few short 
histories of cases of advanced malignancies, in which by treatment according to these 
principles, success has been, or still may be, obtained. 


L. R., aged 64. Carcinoma of left facial region, perforated into cavity of mouth. First 
course of treatment 13.10.33 to 16.11.33; total superficial dose 4 700 r. Heavy skin 
reaction ; completely healed three months later. 5.2.54 to 15.2.34: Treatment of lower 
angle of ulcer with a total superficial dose of 800 r. 24.10.34 to 31.10.34: Treatment of 
same part with 1,500 r. June 1935: Ulceration completely healed, no signs of recurrence. 
Perforation into mouth now covered by transplantation from arm with good result. 
November 1936: Last control: Diseased part completely healed, no signs of recurrence. 


A. H., aged 69. Extensive ulceration of left super-orbital region. Complete destruction 
of left eyebrow. 8.11.33 to 6.12.83: X-ray treatment with a total superficial dose of 5 500 r. 
Heavy skin reaction, completely healed three months later. Control, November 1934: 
Ulceration replaced by scar-tissue ; no signs of recurrence. Control July 1935: no symptoms. 
Last control October 1936: Status idem. 

M. R., aged 65. Ulcerated tumour the size of a small apple developed within one year 
in left facial region (fig. 1). 22.1.84: Part of tumour excised by diathermy. 22.1.34 to 
9.2.34: X-ray treatment with a total superficial dose of 5 400 r; heavy skin reaction ; 
completely healed after four months. Control, 20.5.35; scar-tissue instead of former 
ulceration, no signs of recurrence. Last examination, September 1936: Status idem. 
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O. K., aged 66. Cancer apertus of the right mamma; inoperable ; developed within three 
years. Homeopathic treatment. October 1932: Extensive ulceration of upper part of right 
mamma; infiltration of pectoralis (fig. 3). 10.10.32 to 11.11.32: X-ray treatment with a 








Fic. 1.—Advanced carcinoma of left facial region Fic, 2,—Same case, three years later. 
before treatment. (Case M.R.) 








Fic. 3.—Advanced cancer of the breast, inoperable. Fic. 4.—Same case, five years later. 
(Case O. K.) 


total superficial dose of 5 600 r; 2.12.32: Heavy skin reaction. 20.3.33: Diseased region 
almost completely healed; no signs of recurrence (fig. 4). October 1936 (last examination) : 
General condition good ; no signs of recurrence ; no metastases. 
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The following tables give statistics of the results of X-ray treatment in various 
inoperable malignant conditions :— 


Tante I.—Cancer or THE Breast, 1925 - 1932, 


Cases Alive after 3 years Cases Alive after 5 years 
51 21 = 41-2% 40 9 = 22.5% 


Tasie I1.—Locan RecurRENCES or CANCER OF THE BREAST, 1925-1932. 


Cases Alive after 3 years Cases Alive after 5 years 
57 23 == 40% 42 15 = 36% 
Taste III Gives THe STATISTICS WITH REGAKD TO POST-OPERATIVE X-RAY TREATMENT ©} 


CANCER OF THE Breas, 1920 - 1932. 


Alive without symptoms Alive without symptoms 
Cases after 3 years Cases after 5 years 
236 161 = 68-2% 175 94 = 53-7% 


Tables I, IT, and III give the statistics of all cases of cancer of the breast which 
came to the hospital. There was no selection, so that the figures show the absolute 
efficiency of radiotherapeutic treatment. 


The following case illustrates the result of the X-ray treatment of metastases, 
temporary benefit being certainly obtained :— 
A. H., aged 39. Carcinoma of right breast; inoperable. Generalized metastases in 


bones. Not able to stand or walk since January 1930; X-ray examination (May 1930; 
fig. 5) shows diffuse carcinosis of lumbar vertebre and pelvic bones, the right pubie bone 





Fic. 5.—Complete defect of pubic bone caused by metastases of cancer of the breast 
(Case A. H.) 





778 Proceedings of the Royal Society of Medicine 6 


being completely decalcified. 7.5.30 to 30.5.30 X-ray treatment. In June 1930 patient was 
able to walk about; X-ray control 28.8.30 (fig. 6) shows remarkable recalcification of diseased 
bones, especially of the right os pubis. Patient died one year later from other metastases. 








Fic. 6.—Same case; regeneration of bone after treatment. 


The following table shows the effect of the treatment in cases of Hodgkin’s 
disease : 
Tas_te IV.—Hopekin’s Disease. 


Years ... 13 «410 ¢ 8 7 6 0 


: — ’ ae 5 é 
Alive after beginning | Cases (129 dead) _-_ — 1 2-— 3 f ‘ f 33 O58 
3 £ 


of radiation treatment J Cases (50 alive) 1 1 2 3 3 2 11 6 
Even in cases of bronchiocarcinoma, good results can be obtained, as is shown 
by the two following reports :— 


V.H., aged 41. Carcinoma of left lung; illness began with difficulty in breathing, and 
dry cough. A few months later (April 1932) the condition was clinically and radiologically 
diagnosed as carcinoma of the left upper lung: 25.4.32 to 14.5.32 X-ray treatment; X-ray 
control 13.5.832: Tumour markedly diminished in size; X-ray control 30.12.82: Tumour 
greatly diminished, clinically no symptoms; September 1936, patient feels completely well, 
no signs of recurrence or metastases. 


H.S., aged 55. 18.2.28: Resection of tumour of transverse colon ; histological diagnosis ; 
angiosarcoma. In the beginning of March 1928 a metastasis in the right upper lung was 
detected ; March and April 1928: X-ray treatment. X-ray control 4.5.28: Tumour diminished 
in size. Second course of X-ray treatment June 28. X-ray control 263.29: Only small 
shadow visible ; probably scar tissue. In August and November 1933 patient was treated 
by X-rays for metastases in the abdomen. X-ray control of lung 1983 and 1934: No 
shadow in the right upper lung. October 1936: Patient feels well; no signs of recurrence. 


The next case shows how we can limit the X-ray beam to the growth, absolutely 
safeguarding the epiphyseal region of the bone, so that now, ten years later, there is 
not the slightest difference in the length of the arms :— 


F. H., born June 1926; three months later swelling of right humerus developed, and 
radiography showed defect of proximal part. Biopsy: osteochondrosarcoma. November 
1926: First course of X-ray treatment. Radiography 19.2.27 showed beginning of recalcifi- 
cation. February and March 1927 second course, and September 1927, third course of 
X-ray treatment. X-ray control 28.2.28 shows tumour greatly diminished in size, humerus 
nearly normally shaped, structure of bone normal. X-ray 20.8.29: No sign of tumour. 
June 1936: No sign of tumour. 
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Complete healing of carcinoma of the cesophagus is shown in the following 


case :-— 


J. R., aged 65. First symptoms June 1931; November 1931 X-ray examination shows 
carcinoma of the upper part of esophagus ; 3.12.31 : (Esophagoscopy, biopsy confirms diagnosis. 
10.12.31 to 16.1.32: X-ray treatment ; X-ray control after treatment shows normal cesophagus. 
April 1932: Increase in weight 24 lb. 24.32 to 28.4.32: Second course of treatment, 
prophylactic only. 25.5.32: Patient develops pneumonia, from which he died on 31.5.32. 
Post-mortem examination: Small scar in upper csophagus; systematic microscopic 
examination revealed no cancer. 

We have treated lately every case of inoperable cancer of the stomach that we 
have seen, and have obtained out of 182 cases, 10 with three-vears’ freedom from 
symptoms (see Table V 


uLE V.—INorERABLE CANCERS oF STOMACH, 


Number 3-years freedom Not 

of cases of symptoms Improved improved 
Medullary 109 7 47 55 
Scirrhus 29 2 10 17 
Not classified 44 l 19 24 
‘otal 182 10 76 96 


As only 25°, of all cases of cancer of stomach are operable and, of these, 10°%, at 
most show three vears’ freedom from symptoms, the efficiency of surgical removal of 
>.=0 4 


cancer of stomach is 2-5°,. With our latest attempt to treat inoperable cases of 
cancer of the stomach we are able to triple the absolute efficiency of medical treatment. 


The Treatment of Distant Malignant Metastases 
By N. S. Firxzi, M.B., D.M.R.E. 


MeTASTASES IN DistaL LymMpHatic AREAS 

Preventive.—\ have persistently advocated the necessity of treating by radiations 
lymphatic areas some distance beyond any obvious metastases. The more rapid 
the primary growth, the further distant must the treatment extend, though this 
may to a certain extent be facilitated by the fact that the lymphatic areas are 
radio-sensitive and therefore can be controlled by smaller doses. 

Therapeutic—When a carcinoma of the breast has demonstrably reached the 
axillary glands, the supraclavicular glands must be regarded as involved, and I 
treat these in all breast carcinomas, however early. When the supraclavicular 
glands are obviously involved, the mediastinum must be treated, and I have had 
several patients with demonstrable mediastinal masses who have survived for more 
than ten years after mediastinal irradiation. One patient who had large masses 
in both supraclavicular regions and also a mediastinal mass, is alive and well after 
twelve years. Such cases are treated by cross-fire irradiation of the mediastinum 
with X-rays, and one must run the unavoidable risk of late lung changes from the 
stirring-up of old inflammatory trouble. 

Neoplasms which are radio-resistant, or which have become so on account of 
sepsis, do not come in the same category. Little advantage can usually be obtained 
by irradiation of distant glands from these. For example, it rarely pays to treat 
metastases in the inguinal glands from an epithelioma of the vulva. If any result 
is to be obtained it is only by large doses of y-rays. 

Quite different is the problem of the very radio-sensitive growths. Lympho- 
sarcoma sometimes spreads by the lymphatics with a similar distribution to 
lymphadenoma and will affect widely different parts of the body at the same time. 
When the disease has spread to the upper portion of the trunk only, such as supra- 
clavicular, axillary, and mediastinal glands, | have had some success by a widespread 
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irradiation of the upper part of the body—an “ upper trunk bath ”—using X-rays 
at 60 or 70 cm. and employing, of course, only small doses—20 to 120 r. (incident) and 
filtered through a Thorzus filter. This is given daily to one of four different fields 
and continues for some four or five weeks, and I have had remission for over two years 
by such treatment. More than two years ago I had a patient who had recurrences 
in occipital, supraclavicular, axillary, mediastinal, and groin glands from a lympho- 
sarcoma starting in the spinal theca. She had been unable to complete treatment 
of the primary focus on account of X-ray vomiting, and could not tolerate a wide- 
spread irradiation of only 17 r. Each group of glands had therefore to be treated 
separately, and there have, of course, been several recrudescences in some of the 
glands but the patient remains well up to the present. In the past I have been able 
to keep a patient alive and well for nine years by chasing recurrences as they occurred 
and, in fact, the patient served for two years in the army in the war in the middle 
of this period. 

Another type of lymphatic spread is the involvement of the peritoneum by a 
rapidly growing carcinoma of the ovary. If the growth has not spread above the 
umbilicus, these cases cannot infrequently be cured, and I have several such patients 
who have survived for long periods. 

I cannot stress too greatly the necessity of getting rapid growths under immediate 
radiological control. In fact they must be regarded and treated as radiological 
emergencies. Remember that there will be a day when an embolus of growth takes 
it to a distant region. It may be too late, but, by beginning treatment at once, one 
has a chance of anticipating this event ; one day may make the difference. 

METASTASES CARRIED BY THE BLOOD 

Preventive.—I doubt if there are yet any means of preventing these. In very 
radio-sensitive growths I have tried an upper-thorax X-ray bath, but the dose must 
be small and great care taken to avoid any blood damage. Any serious depreciation 
of the patients’ health will favour the growth of metastases already present. 

Therapeutic—One sees a number of cases in which there is perhaps only one 
recurrence in a bone after a carcinoma or even sarcoma elsewhere. Such cases are 
well worth treating for relief of pain, of paralyses from nerve-pressure, and so on. 
I have known cases in which the patients remained well for two vears after such a 
metastasis was treated, before the next one became obvious. Even widespread 
disease in the pelvic bones has been treated with complete relief of pain and return 
of the patient to an active and useful life. Frequently too, the end of such patients 
is from a rapid multiple recurrence which carries them off with sometimes little or 
no suffering, and anyhow the end then often is very rapid. For these bone recur- 
rences the very hardest X-rays should be used. It is rarely possible to get a sufficient 
concentration of radium y-rays to be of any use, unless a radium bomb is used to a 
not-too-deeply situated growth. We have even had cases in which far distant 
deposits have disappeared and the patient has remained in health for long periods 
subsequently. A case of sarcoma of the maxilla in a young girl, metastasized in 
three ribs. These got well with X-ray treatment. The next metastasis was in the 
terminal ileum which perforated, and was operated on and subsequently irradiated. 
This was eight years ago and the patient is well. 

At a recent congress in Brussels, Mallet, of Paris, produced some remarkable 
evidence of palliation by general-body irradiation in cases of multiple metastases, 
using doses as small as 25 r, but, continuing for three, four, or five months. The 
pathology of the absorption of the growth in these cases is quite different from the 
process in local heavy irradiation. The cells show as apparently active growth 
even when a metastases has almost disappeared. Other workers have tried irradiation 
of large sections of the body, but not quite on the same lines ; none of them however 
have produced evidence as suggestive as that of Mallet’s. 
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[January 15, 1937) 


DISCUSSION ON MALIGNANT TUMOURS OF BONE 


Dr. James F. Brailsford : Sarcomata.—No more serious diagnosis can be made 
than that of sarcoma, for such tumours, particularly when they invade bone, are 
highly malignant, most frequently occur in childhood and adolescence, generally 
fail to respond effectively to treatment, and cause the death of apparentlv healthy 
voung people within a few months of diagnosis. 

Unfortunately the clinical signs and symptoms in the early stages are by no means 
convincing enough to warrant so serious a diagnosis. Much simpler pathological 
processes can produce the symptoms of which the patient with sarcoma complains. 
The fact that the young patient frequently gives a history of trauma and exhibits 
an area showing some degree of swelling, usually associated with pain, limitation of 
movement, and often a temperature, leads us to consider the possibility of the more 
common and simple lesions. The sex of the patient does not help us materially, 
though males are more commonly affected. Some suspicion of the serious nature of 
the lesion may be obtained from its site. 

Sarcomata are more frequently found in the lower third of the femoral diaphysis 
and in the upper third of the humerus and tibia, but they may be found at any site 
in any bone. The duration, persistence, and progression of the symptoms for several 
months, is perhaps the most suggestive evidence, but simple lesions do present 
such features. In such patients we are tempted to establish the diagnosis by biopsy 
and a histological examination of a small fragment of the involved tissue. 

Such performances are not without danger; they have been blamed for 
disseminating the cells of many of these tumours and, by releasing pressure, 
accelerating growth of the local tumour. 

More recently less damaging procedures for obtaining histological material have 
been devised, but with such vascular tumours dislodgment of malignant cells into 
the primitive vessels could result from much milder degrees of trauma. Yet, even 
when this risk is ignored, underestimated, or perhaps abolished, we have to face the 
fact that the histological examination of tissue removed at biopsy has proved mis- 
leading. Ewing states : 


“Tn the average specimen of callus the proliferative activity of fibroblasts, osteoblasts 
and endothelium is quite remarkable and often presents a picture which is difficult to 
separate from sarcoma. Some organizing blood-clots after fracture I have found quite 
difficult to separate from sarcoma.” 


Records could be produced which show that in spite of the most careful clinical 
and histological examination, errors in diagnosis occur, some resulting in the over- 
looking of malignant tumours and others in the amputation of limbs for simple lesions. 
Thus a clinical examination in the early stages, at which amputation might save the 
patient’s life, is neither sufficiently convincing nor accurate enough to warrant a 
mutilating operation, while a biopsy may be dangerous and produce misleading 
evidence. The latter is sometimes due to insufficient care in selecting material for 
histological examination, and I would stress the importance of the following observa- 
tions which impressed me in a number of cases. 


(1) Bone adjacent to the malignant tumour apparently exhibits a reaction which 
presents the histological features of chronic infiammatory tissue, therefore it is 
essential that the utmost care be taken in selecting material for the histologist. To 
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aid the surgeon in this the radiologist should accurately localize the lesion if this 
is at an early stage and presents only a focal change in the bone. 

(2) Necrotic tumour tissue may present the microscopic appearance of pus and 
may be treated as such or sent merely for bacteriological investigation. In a number 
of cases this feature led to the error of diagnosing a chronic osteomyelitis. 


(3) The histological appearances of a tumour and the tissue in its immediate 
neighbourhood are affected by X-radiation therapy, trauma, infection, etc., therefore 
it is essential that the histologist should be informed of any therapeutic and surgical 
measures that have been applied, and of their nature. 

Histological examination of the so-called pus should also be requested. Absence 
of pus cells and the detection of necrotic debris should at once arouse suspicion of 
malignant tumour. 

We must therefore get additional help from another source, and here it is that 
radiographic examination supplies some of its most useful evidence. Conclusive 
characteristic signs sufficient to justify the sternest measures may be detected by the 
experienced radiologist in radiographs long before the clinical and histological evidence 
is at all conclusive. 

Not all cases, however, can be readily diagnosed on one radiographic examination : 
some require to be repeatedly radiographed and their progress watched, and even 
then the diagnosis may be obscure. 

The delay in operative proceedings in the difficult case, necessitated by the desire 
for the evidence which serial radiographs will give, may be a serious drawback, but 
it has yet to be proved that this is as dangerous as a biopsy. It may save amputation 
and, if the lesion is protected from trauma in the interval, little harm is likely to 
accrue, for though the evidence we have is that early amputation is the best form of 
treatment. even this, up to date, has not produced very convincing or hopeful 
results. 

All demand a careful consideration of their histories, particularly in recent growth 
and clinical signs. 

James Ewing says — 


“An essential safeguard for the pathologist in the diagnosis of bone tumours is the 
possession of full clinical and roentgenologic data. No breadth of experience can dispense 
with these aids in dealing with the variable structure of bone tumours.” 


What then are the radiographic signs of sarcoma ? All species of sarcoma of bone 
do not produce the same radiographic appearances, and these may not be appreciated 
to the same extent in different bones. 

The histological characters of the cells composing sarcomata have been used to 
classify these tumours. They have been grouped as osteo-, chondro-, fibro-, lipo-, 
myxo-, or myo-, sarcomata ; mixtures of these osteo-chondro or chondro-myxo- 
sarcoma ; as well as small or large, round, spindle, or giant-celled sarcoma. 

The radiographic appearances of such tumours will vary with the density of the 
structures and the nature of the cells which enter into their composition, the rapidity 
of growth, the function and immobilization of the part, the presence of infection, and 
the exhibition of therapeutic measures, particularly radiation, and the reaction 
produced in the tissues which the malignant cells invade. Sarcomata are very 
vascular and grow expansively, consequently they tend to be bulky. The tumour 
may ultimately double or treble the circumference of the normal limb. In one of 
my cases a sarcoma which began in a vertebral body in a young child ultimately 
attained the size of the child’s trunk. The relation of the size of the tumour to the 
extent of the bone changes may afford help in diagnosis. 
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Classification of positive radiographic signs.—Owing to the variable interpretation 
of signs by different observers, one hesitates to give a dogmatic list of the positive 
radiographic signs of malignant bone tumours. Nevertheless any one of the following 
radiographic signs in a patient under 30 years of age I regard as early positive evidence 
of a malignant bone tumour :— 


(1) Continued absence of any change in the structure of a bone which is included in a 
slowly progressing fusiform tense swelling of a limb. An indication of the relation of the 
tumour to the bone will often be obtained from the outline of the fascial planes shown in the 
soft tissue shadows. Sooner or later a localized regular linear deposit of periosteal new bone 
will be shown. 

(2) An ill-defined area of osteolysis of the cortex near the diaphyseal extremity of a long 
bone—particularly the lower end of the femur and the upper end of the tibia or humerus— 
sometimes associated with a more or less well-developed spicule palisade periosteal cuff on 
the adjacent uneroded cortex (the height of the spicules diminishing from the edge of the 
eroded cortex) sometimes with a regular periosteal accretion and some increased density 
of the medulla adjacent and deep to the area of osteolysis. A definite fusiform tumour of 
the limb will be apparent. 

(3) An ill-defined area of uniform sclerosis near the end of a diaphysis, spreading from 
the cortex into the medulla, associated with fine palisade spicules, or even without definite 
periosteal regularity, which is not the site of an old osteomyelitis. 

(4) An area showing diffuse change in the compact and cancellous structure which 
may be somewhat expanded and of increased density, and often first brought to notice by a 
fracture after a relatively mild trauma. 

(5) Fine palisade spicules over a limited area of apparently intact cortex with perhaps 
some general increase in the density of the underlying bone. 


This classification of the early radiographic signs of sarcoma is adopted here. The 
illustrative cases cited in each group will demonstrate the importance of co-operation 
and the advisability of establishing in this country, as in America, some registry 
having the services of experienced surgeons, pathologists, and radiologists, to which 
doubtful cases can be submitted. 


Group |.—Tumovurs Propuctnc No CHANGE IN THE BONES 


Periosteal sarcoma.—Changes in the radiographic appearances of a_ bone 
involved by this tumour are conspicuous by their absence. Clinically an obvious and 
somewhat tense swelling of the part is noted. The skin over it may be reddened and 
the patient may be running a temperature of 101° or 102° F. The patient complains 
that following an injury a few months before, the limb became progressively more 
swollen, painful, and disabled. 

The clinical examination not infrequently leads to the diagnosis of deep-seated 
sepsis. An X-ray examination is made and does not reveal any abnormality of the 
structure of the underlying bone. The latter may appear to be somewhat hyper- 
trophied and the compact cortex thickened, an appearance due to some extent to the 
increased distance of the bone from the radiographic film, owing to the massive 
development of the soft-tissue tumour. Such appearances are against the diagnosis 
of osteomyelitis, in which, after such an interval, the radiograph would have registered 
definite changes in the bone and periosteum. In cases treated conservatively for 
a long period because of indecision in diagnosis, as in the case cited below, the tumour, 
which is very vascular and grows expansively, will now be very bulky and may be 
double the normal limb circumference. Radiographs at this stage may show a thin 
line of new bone parallel to the periosteum in the thickest part of the tumour. Ossifi- 
cation of tissue within the tumour is rare. If incisions are made into the tumour 
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in attempts to reach pus, fungation through the incision gradually develops, 
particularly if amputation is delayed owing to inconclusive histological evidence. 

Radiographs of the chest may reveal positive evidence of the nature of the tumour, 
in the shape of multiple metastases, for the tumour is highly malignant and death 
from metastases usually ensues within a few months, in spite of amputation. The 
following case illustrates the main features of the tumour and some of the difficulties 
which may be met in diagnosis :— 


Case I.—P. T., a man, aged 22, received a blow on the thigh while on active service. 
A painful swelling followed, thought to be an abscess. No pus was found on incision. A 
consulting surgeon diagnosed aneurysm of the femoral artery. I was requested to take a 
photograph of the limb in the theatre before operation. At operation no aneurysm was 
found, but some yellowish necrotic tissue was discovered and sent for histological and 
bacteriological examination. 

Pathologist’s report: “ A mass of necrotic tissue of indefinite nature.’ Bacteriologist's 
report: “ Presence of Bacillus histolyticus. Cultures injected into a guinea-pig produced 
the characteristic slough caused by B. hist.” 

The tumour, though incised in several places and irrigated with bactericidal fluids, 
continued to grow expansively, and protruded through the incisions, which, failed to heal. 
Clinically it now looked a typical sarcoma, but the bacteriological findings obscured the issue. 
Radiographs at this stage showed a thin line of periosteal new-bone formation along the 
femoral shaft in the thickest part of the tumour; this was interpreted as evidence of septic 
periostitis, and may have been due to infection of the fungating tumour. Eventually the 
limb was amputated at the hip-joint, and when the tumour was examined macroscopically it 
showed the characteristic appearance of a periosteal sarcoma, a diagnosis supported by the 
histological examination. 

The patient made a good recovery, and after a short time was transferred to another 
hospital. A few weeks later an inquiry was received asking why this limb had been 
amputated as the patient had shown marked improvement in general condition on anti- 
syphilitic treatment, the suggestion being that the lesion in the thigh had been a gumma. 
After a fortnight the patient died, and a post-mortem examination revealed metastases of 
sarcoma in the brain and heart. 

Fibrosarcoma of adult life—These tumours are not so highly malignant as 
those in the former group. They are characterized by the slow progressive develop- 
ment of a firm tumour, most commonly in the thigh, calf, or arm, which on radio- 
graphic examination does not appear, at any rate in the early stages, to involve the 
bone : later some absorption of the periphery of the compact tissue may be detected, 
with perhaps some wisps of ossification but no tumour bone formation. The essential 
nature of the lesion is, however, revealed by its clinical history and appearance. 

Some authorities describe under this heading a tumour, which, though commencing 
in the soft tissues, ultimately erodes the bony cortex and invades the medulla, but the 
direction of such extension could be suspected only if serial radiographs, beginning 
in the early development of the tumour in the soft tissues, were available for inspection 
and comparison. 

Massive X-radiation does not appear to check this development of the tumour or 
to prolong the life of the patient, but early amputation of the affected limb has met 
with success in a number of cases and this treatment should be advocated as soon as 
the diagnosis seems established. 

Fibromata and osteofibromata of tendon sheaths may also undergo metaplasia and 
sarcomatous development ensue. Such changes are usually not associated with 
alteration in the radiographic appearances of the bones of the neighbourhood. 

Simple osteofibromata of the tendons usually show fairly well-defined areas of 
ossification ; the malignant forms may show similar areas but these lack the definition 
of the former. 
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Group IIl.—TumMours IN WHICH THE First RADIOGRAPHIC SIGN IS A 
LOCALIZED AREA OF OSTEOPOROSIS 


Medullary and subperiosteal sarcoma.—This tumour is most commonly found in 
the lower end of the femur, and the upper end of the tibia and humerus, but it has 
been found in many other sites. It is largely composed of osteoid tissue, immature 
cartilage, and bone, and as its cells invade the normal bone, the cancellous and compact 
tissues of the latter are eroded and decalcified. 

Radiographs in the early stages show an ill-defined localized osteoporosis or 
osteolysis of the compact cortex, with a faint hazy shadow of periosteal new bone 
as a linear accretion or as a group of palisade spicules slightly raised from the periphery 
of the cortex. 

As the tumour grows, the area of osteoporosis increases and the overlying reactive 
periosteal new bone is absorbed at the primary focus, but on either side of this area 
a similar periosteal deposit is frequently shown, somewhat triangular in shape, with 
its greatest dimensions nearest to the primary focus. This is the “ periosteal cuff ”’. 
The invasion of the bone at the periphery of the tumour is somewhat irregular 
and no sharp demarcation of outline is to be detected. 

Serial radiographs of the growing tumour suggest gradual dissolution of the 
invaded bone. Ultimately the outline of the entire segment of bone is obliterated. 
Small fragments of undissolved bone may be seen in the tumour area. An affected 
vertebral body at this stage may produce no recognizable radiographic image. If 
the tumour in the diaphysis is adjacent to an epiphyseal growth cartilage, the 
epiphysis may exhibit all the characters of normal bone, in spite of the close proximity 
of the tumour. For a time the growth cartilage protects the epiphysis ; ultimately 
this is invaded and later metastases develop in the lungs, brain, &c., and death occurs 
from twelve to eighteen months after the onset of the symptoms. It is rare for this 
neoplasm to spread across a joint to the adjacent bone. . 

No other lesion produces such a sequence of radiographic appearances. They 
are typical of sarcoma. Metastatic deposits of carcinoma may produce localized 
destruction of the compact cortex and occasionally even suggest periosteal spicules, 
but such lesions are rarely seen in young people, are often situated well away from the 
extremities of the diaphysis, and may not be clinically associated with a definite 
tumour because the carcinoma infiltrates pre-existing tissues rather than grows 
expansively as do sarcomata. 

Chronic inflammatory lesions, particularly syphilitic ones, may produce some of 
these appearances, but the clinical history will usually prevent such lesions being 
mistaken for sarcomata. 

Other tumours present initial osteoporosis or osteolysis, such as simple and 
multiloculated cysts, osteoclastoma, plasmocytoma, adamantinoma, inflammatory 
lesions and carcinomatous metastases, but these have characteristic features described 
in the previous discussion. 

That a tumour may present the histological characters of a chondro-sarcoma 
and yet be a simple tumour is instanced by the following case :— 


Case iI.—A boy, aged 3 years, 23.6.23, was radiographed to ascertain the nature of a 
tumour in the lower third of the leg. The radiograph (fig. 1, a and b, p. 14) showed expansion of 
the lower third of the shaft of the fibula with irregular cyst-like excavation of the lower half 
of the expansion. The lower third of the tibial diaphysis showed marked bowing and 
excavation of the lateral surface with irregular sclerosis and areas of cancellous destruction 
in the lower two-thirds of the diaphysis. These appearances suggest a chondroma. A 
segment of fibula was removed. The pathological report dated 1.11.28 stated “This has 
the characters of an ossifying chondrosarcoma”. Amputation was refused by the parents. 

The patient is now perfectly well (1936), there has been no recurrence. The limb is 
sound (see fig. 2). 
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FiG. 1,a and b.—Case II. J. R., 23.6.23: Radiograph shows the appearances of chondroma involving 


the lower third of the fibula and lower two-thirds of the tibia. Portion of fibula resected. Histology, 
chondrosarcoma. Amputation refused. 
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Fic. 2,—30.5.36: Radiograph shows that the pathological changes in the tibia have disappeared. 
The patient is in good condition, and has apparently a normal leg. 
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Group III.—TumouRs IN WHICH THE First RADIOGRAPHIC SIGN IS 
LocALIZED SCLEROSIS OF BONE 


Though medullary and subperiosteal sarcomata frequently exhibit as their first 
sign an area of osteolysis, some specimens show an early osteolysis in association 
with some apparent sclerosis of the adjacent bone. In some cases initial localized 
areas of increased density dominate the picture, as in fig. 3 (p. 16). The periphery 
of the shaft may appear to be intact. Ill-defined patches of denser bone, continuous 
with the dense cortex, obliterate the detail of the cancellous bone. In some cases these 
dense patches gradually fuse and the large part of the diaphysis takes on a density 
in strong contrast to the adjacent apparently unchanged epiphysis. In addition, 
in some cases fine palisade spicules perpendicular to the periphery of the shaft 
project into the soft tissues. If X-radiation therapy is applied at this stage these 
may be reabsorbed and the shaft become even denser. This increase in the density 
associated with spicules from the periphery is another characteristic picture of osteo- 
genic sarcoma. Later the spicules over the original focus may be absorbed but others 
will be seen to have developed further along the shaft, and these may produce the 
** periosteal cuff ’’. 

Periosteal spicules are sometimes seen in subperiosteal carcinomatous metastases, 
but they are not associated with the tumour such as we see in sarcoma for the 
carcinoma is locally destructive, the sarcoma growing expansively, and while the 
spicules in sarcoma are an addition to the cortex, in carcinoma they appear to 
replace eroded cortex. Further, carcinoma is rarely seen at the early ages at which 
sarcoma are prevalent, and the deposits of the former are usually away from the 
epiphyseal extremity. 

Inflammatory lesions associated with syphilis and ulceration may also be associated 
with spicule development, but here again the clinical signs and history will help to 
differentiate. 

In some sarcomata the periosteal spicule palisade is the striking feature, the 
shaft itself showing but a thickening of the cortex (see fig. 4). In some cases the 
spicular development is massive, dense, and completely obscures the detail of the 
involved segment of bone. The tumour in which initial sclerosis dominates the 
radiographic characters is the sclerosing sarcoma. 

Sclerosing sarcoma.—The essential feature of this sarcoma is the laying-down of 
dense tumour bone, and sclerosis of the bone invaded by the tumour cells. There is 
little or no evidence of osteolysis. Because some of the tumours described in the 
preceding paragraphs contain areas more opaque than the normal bone, it may be 
difficult at certain stages of growth to decide whether they belong to this type or not. 
The subsequent predominant osteolysis shown on serial radiographs will help in their 
classification. It must be remembered, however, that a bone tumour which exhibits 
radiographic evidence of extensive osteolysis may after intensive X-radiation therapy 
become very dense and suggest osteosclerosis, whereas some sclerosing tumours 
exhibit osteolysis following radiation, but this reaction should not alter the 
classification. 

Sclerosing sarcomata are most commonly found in the lower end of the femoral 
diaphysis and the upper end of the tibia, but isolated examples have been recorded 
in most of the bones of the skeleton. As with other forms of sarcoma, the majority 
of patients are between the ages of 8 and 24. The patient usually gives a history of 
trauma to the part some months previously. There has been pain in the area, which 
may have been associated with bouts of increasing severity, often accompanied by a 
temperature up to 101° F., also marked fusiform swelling of the area with distension 
of its superficial vessels and some limitation of its movements. 
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Fic. 4.—Radiograph showing well marked periosteal pallisade spicules in a sub-periosteal sarcoma. 
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In its early stages radiographs of the tumour show an irregular area in the bone 
with obliteration of the fine cancellous mesh of the diaphyseal extremities, an appear- 
ance suggesting a deposition of calcium in the interstices. Being in the first instance 
an invasion of the bone by malignant cells, against which the normal cells do not put 
up any visible protecting reaction, no sharp line of demarcation between normal 
and pathological bone can be detected. Radiographs therefore show an irregular 
ill-defined area of increased density. Such dense areas do not conform to the can- 
cellous structure of the normal, but appear as dense as, or denser than, the compact 
cortex with which they may appear to blend. No sign of irregularity of the periphery 
of the bone over the affected area may be present to suggest periosteal new growth 
or spicule formation. The affected area gradually increases in size and density, the 
periphery becomes irregular and thickened and dense ; sometimes massive, bony 
spicules radiate into the soft tissues. Most of the diaphysis may show this increased 
density but the epiphysis may be spared for some time. Further serial radiographs 
will show progressive growth of the dense tumour bone, and later multiple metastases, 
which sometimes contain bone, may be demonstrated in radiographs of the thorax. 
The growth of the tumour is usually slower than the forms which exhibit osteolysis, 
but the tumour is very vascular and highly malignant, though the cells show relatively 
mature development. 

Geschikter and Copeland found 75 tumours of this nature in 360 osteogenic 
sarcomata, and 80% of them occurred in the lower end of the femur or upper end of 
the tibia. They claim 25° of cures by radical operation. 

Diagnosis of this type of sarcoma can usually be readily established by radiographs, 
particularly when the lesion involves the diaphyseal extremities of the femur or tibia, 
but in the more rare sites serial radiographs over several months may be necessary. 

An isolated so-called ivory vertebra in a patient under 30 years of age is most 
likely to be due to sarcoma; above this age-period, Paget’s disease or sclerosing 
metastatic carcinoma are the more frequent causes. 

It is to be remembered that bones which have been involved in a chronic inflam- 

| matory condition which has now healed may show extensive areas of osteosclerosis : 

these produce a radiographic appearance not unlike the early sclerosing sarcoma, 

but the clinical history of the lesion and subsequent radiographs will indicate the 
stationary condition of this lesion (see fig. 5, p. 18). 

Sarcomatous changes in Paget's disease—The very characteristic radiographic 
appearances of Paget’s disease have been described elsewhere. Amongst these are 
cystlike changes in the expanded bones. These cystlike structures nave fairly 
well-defined walls. Occasionally a localized area will be recognized throughout which 
the bone trabecule have been destroyed. The walls of the area are composed of 
the eroded ends of dense or coarse bony trabecule which obviously traversed the 
damaged area before the destruction began. Such appearances are characteristic 
of malignant metaplasia of Paget’s bone. Some authorities question their 
sarcomatous nature. 

In the early stages it would be impossible to say from the radiographic appearance 
that the lesion was not a metastasis from a distal carcinoma. Such lesions are 
brought into prominence by the development of a tumour or the occurrence of a 
spontaneous fracture. Following the latter’ development the tumour grows very 
rapidly, and within a few weeks destruction of the neighbouring bone occurs. The 
extremities of the bone may alone give an indication of the pre-existing osteitis 
deformans. 


Case III.—Mrs. E. 8., aged 65. Admitted to hospital 2.8.36 with a history of progressive 
forward bowing of the left leg for twenty years. Four months ago the patient found it painful 
to walk on rising in the morning. The pain began in the region of the most prominent bowed 
area and spread up to the thigh. Gradually it persisted even when at rest and ultimately 









































Fia. 6a.—Case III. E.S., 2.8.36: Radiograph shows FiG. 6b.—E.S.,17.9.36: Radiograph showing 
fracture through malignant focus at junction of middle rapid extension of the malignant process. 
and upper thirds of tibia affected with Paget’s disease. 
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kept her awake at night. Six days before, in the morning, after walking about for nearly half 
an hour, her leg seemed to crack and she fell. The leg became numb and there was no pain, 
but the following day the numbness had mostly disappeared and aching pain had increased. 
A radiograph (see fig. 6a) taken 2.8.36 revealed an area of malignant metaplasia at the 
junction of the middle and upper thirds of the tibia. The limb was fixed up in a splint and 
the patient was sent home but was readmitted to hospital, 17.9.36. The limb was now red, 
hot, and twice normal size, and the pain was intense. A radiograph on 17.9.86 (see fig. 6b) 
showed profound destructive changes involving the larger portion of the shaft. No evidence 
of metastases was seen in a radiograph of the thorax. The limb was amputated through 
the thigh and so far no metastases have developed. 


Malignant metaplasia in a myeloma.—That malignant metaplasia may occur in 
an osteoclastoma is suggested by the following case :— 


Case IV.—Mr. G. T., aged 24, seen August 3, 1920. Patient complained of aching pain 
in a swelling just above the left knee-joint; it had been present for fourteen weeks and 
followed an injury. X-rays showed the typical appearance of a myeloma in the lateral 
condyle of the femur. 

Operation (12.8.20).—Tumour exposed ; bony walls scraped and carbolized. Histological 
report : Myeloma. Wound healed in a few weeks. 

No further disability or symptoms were noticed until— 

19.10.35 : Patient complained of aching in swelling of left knee. Radiograph suggested 
recurrence of the myeloma with somewhat similar structure in an old subperiosteal 
hematoma. 

21.11.35: Area of tumour excised and tissue sent for histological examination. Report: 
Chondro-sarcoma. Limb immobilized in plaster until 4.6.36, but patient complained of 
persistent pain on walking. 

4.6.36: Amputation of limb through lower third of femur. 

21.12.36: Round secondary in lower lobe of left lung, about the size of a halfpenny. 


Group I[V.—TuMOURS IN WHICH THE First RADIOGRAPHIC SIGNS ARE CHANGES 
IN THE CANCELLOUS STRUCTURE OF THE BONE 


The most important tumour to produce ill-defined changes in the cancellous 
structure of the bones in its early stages is that described by Ewing, namely endothelial 
myeloma. This is also the first sign in some sarcomata. As a general rule the patient 
is young. Such tumours have been seen at the age of 2 years but rarely in patients 
over 30. Often there is a history of injury to the site, but in some cases the subse- 
quent radiographic examination suggests that trauma has merely called attention to 
a pre-existing lesion and may have resulted in a spontaneous fracture of the damaged 
bone. 

The affected area usually exhibits some swelling and may feel hot to the hand. The 
patient may have a temperature as high as 104° F., and there may be a history of 
bouts of temperature associated with pain in the part. Clinically therefore the 
suggestion of an inflammatory condition is often suggested. Radiographs will 
present an appearance in the bone which may be mistaken for chronic osteomyelitis. 
If the lesion is in a long bone the area involved is eventually expanded, its cortex 
shows thickening, even to twice the normal in some cases, but generally it has a 
clearly defined periphery. Its medullary margin, however, appears woolly. The 
medulla itself may be expanded and its normal fine cancellous structure destroyed ; 
no entire trabecule may be present in the area. The absence of irregular periosteal 
new bone should guard the radiologist from making the diagnosis of chronic inflam- 
matory disease. At a later stage the cortex of the original focus may be eroded 
and on either side of this the shaft may be thickened by accretions of periosteal new 
bone which present a laminated appearance. Breach of continuity of the involved 
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cortex, either by accident or during surgical procedures—unless therapeutic X-ray 
or radium radiation has been applied—is sometimes followed by the development 
of a radiographic appearance suggesting that the bone has burst, for a large area of 
the cortex is broken up, some of it is absorbed, and other portions pushed away from 
the line of the thickened neighbouring cortex. The latter exhibits a striking spicular 
palisade growth which emphasizes the nature of the reaction; it appears to blaze 
with malignancy. In addition, ill-defined woolly wisps of bone may be seen in 
the substance of the tumour. Notwithstanding this, if the lesion is submitted to 
X-ray or radium radiations the spicules are absorbed, the broken cortex appears 
to mend, and the outline of the periphery suggests that the lesion has healed. Such 
a procedure may be of great diagnostic value. This suggestion of healing is sometimes 
supported by operative findings. The surgeon cuts down on a bone which appears 
to him affected with some chronic inflammatory process. He cuts into a somewhat 
softened bone, discovers perhaps a collection of semi-fluid tissue resembling pus, 
may be satisfied with the innocent appearance of the medulla, and, to cover himself, 
cuts out a fragment for histological examination. The wound is cleaned and stitched 
up. The report comes from the histologist that the material submitted consists of 
some tissue of the nature of osteitis fibrosa or chronic inflammatory granulations. 
Yet the fact that the wound heals by first intention does not arouse his suspicions. 
The patient apparently makes a good recovery, his temperature becomes normal, 
and he is discharged. 

Such false radiographic appearances after radiation therapy or misleading clinical 
and histological appearances should be guarded against, for hardly is the radiation 
discontinued before there is another burst of activity. In some cases this is delayed. 
The patient may appear to have recovered, but after perhaps three or four months 
or more, he again complains of pain in the part, he has a temperature and the radio- 
graph evidences further activity. Such phenomena may be repeated over four years 
or more. The bouts may last only a few days, with little change in the radiographic 
appearance. The patient, who at first may have appeared robust and healthy, 
tends to become more and more pale and wasted. Ultimately symptoms and signs 
of metastases cloud the picture. The patient complains of headaches or pains in the 
other bones. Radiographs may show metastases in the bones which may in turn 
respond to therapeutic radiation. Though the structure of the involved diaphyses 
may be almost wholly changed, the epiphyses are often spared. Eventually 
symptoms of increased intracranial pressure may develop and radiographs may or 
may not show metastases in the skull and other bones, the patient becomes unconscious 
and after a long illness succumbs to the disease. Such is the typical picture of 
Ewing’s tumour. 

It has its variations, which may in part be due to the location of the tumour, the 
patient’s age, the stage at which recognized, and the treatment given. When it 
occurs in such bones as the pelvis, scapula, or vertebral bodies, or in one of the bones 
of the tarsus, the radiograph indicates a general increase in bone density with perhaps 
one or more localized areas of cancellous destruction. Such an appearance in an 
isolated bone in a young patient should arouse the suspicion of an endothelioma of 
bone, and this will be confirmed if after a therapeutic dose of X-ray or radium radiation 
the subsequent radiographs suggest healing. 


Case V.—R. B., a boy, aged 16, had, for two years, periodic attacks of pain in the upper 
part of the thigh, lasting about three days, at intervals of three weeks or so. A small piece 
of bone was removed ; no pus or other abnormality found. Histology: Chronic inflammatory 
tissue. A radiograph was interpreted as showing syphilitic osteomyelitis; the Wassermann 
reaction was negative. There was a history of injury to the thigh before the attacks of pain 
began. On 5.2.28 the patient came for an X-ray examination (see fig. 7, p. 21). I reported 
an expansion of the upper third of the shaft of the femur, with an increase in the thickness 
of the compact tissue of the shaft in this area, and a coarse reticulation of the cancellous 
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bone. The appearances were not typical of chronic osteomyelitis, syphilitic periostitis, or 
sarcoma. 

5.2.28: Admitted to the Warwickshire Orthopedic Hospital. Naughton Dunn explored 
the upper third of the femur, removed the outer wall and found a large distended cavity full 
of blood-clot and granulation tissue with a smooth lining membrane. A small portion of 
this medullary tissue was reported by the pathologist as a rapidly growing sarcoma. 

26.2.28: Wound reopened; more medullary tissue removed; 27 needles of radium 
element (150 mgm.) inserted for twenty-four hours. 17.3.28: Wound had healed ; patient 
had steadily increased in weight; felt quite well, discharged. 22.8.28: General condition 
improved. No pain; weight increased from 8 st. 4 lb. on 5.3.28 to 10 st. 8 lb. 

18.10.28: Readmitted, owing to severe pain in thigh. No definite activity shown by 
the X-rays. No callus formation seen at site of operation. 15.11.28: All symptoms had 
disappeared ; patient discharged. 








Fic. 7.—Showing expansion of the upper third of the femoral shaft. Thickening of the 
cortex and broadening of medulla with Sitanstion of cancellous tissue. The small light 
area indicated by the arrow is the site from which a small fragment of bone was 
removed. Endothelial myeloma. 


27.1.29: Again admitted, owing to severe attacks of pain. X-ray report: “‘ Definite 
thickening of periosteum of lower half of femoral shaft. Lower third of femoral shaft now 
shows changes in medulla similar to those first seen in upper third on the first occasion. 
This indicates definite extension of the pathological process.” 

16.5.29: Periodic attacks of pain with free intervals of longer duration since the last 
X-ray examination. Radiographs show small area of irregularity in region of left sacro-iliac 
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joint and intertrochanteric area of left femur, suggesting secondary tumour deposits. The 
clinical opinions were that the limb did not present the appearances of a sarcoma. 

27.5.29: Bone again opened; yellowish granulation tissue scraped out of the medulla; 
muscle flap inserted. 

Pathological report stated that the growth was a cellular malignant tumour, showing 
abundant hemorrhage and the general characters of a large round-celled sarcoma. 

23.6.29: Wound healed by first intention. Fleeting pains in neighbourhood of left sacro- 
iliac joint and left thigh. 

24.6.29 : Removed to the General Hospital with symptoms suggesting cerebral tumour. 

2.8.29: Death occurred. 


Occasionally endothelioma begins in the subperiosteal tissue and produces some 
localized erosion at the site, associated with ill-defined, hazy, or somewhat woolly 
deposits of amorphous calcium in the surrounding soft tissues or periosteal new bone; 
this, like all bone lesions associated with the disease, takes on clear definition after 
therapeutic radiation. 

Synovial endothelioma.—There is a type of endothelioma, happily rare, which 
appears to commence in the synovial membrane. It also exhibits the typical long 
history. It leads to atrophy of the limb and swelling of the joint, which takes on the 
clinical appearance of a tuberculous joint. Apparent recovery may follow rest. 
The radiograph may indicate merely some general osteoporosis of the bone entering 
into the joint and tends to confirm the clinical diagnosis of tuberculosis. The soft 
tissue shadows depicting the position of the principal ligaments may show definite 
changes. The true nature of the lesion may not be revealed until the patient develops 
distant metastases or until, following operative procedures, a histological examination 
is made, but a suspicion of the endotheliomatous nature of the lesion may be given 
by areas of cancellous destruction in the bones on both sides of the joint without 
diminution of the joint space: an appearance which is usual in tuberculosis. The 
following is an illustrative case :— 


Case VI.-—Mr. J. B., aged 29. Fell down December 1, 1935, and bumped his knee. 
On examination at hospital a few days later, the knee was so swollen and painful on the 
inner side that he could not walk. Practicaliy no movements of the joint could be made; 
it was apparently fixed. The pain was so severe that the patient had been unable to sleep 
since the accident. The clinical appearances of the limb and joint at this time suggested 
old tuberculous arthritis, and in support of this the radiographs showed a degree of 
osteoporosis and the patient gave a nine years and a half history of disability which had 
seemed to follow an injury. The limb was put into plaster for five months and during this 
time the patient experienced little trouble. 

He reported again, 5.1.36, complaining of increased pain and swelling. A radiograph 
(5.3.86) showed general osteoporosis of the bones entering into the joint and an ill-defined 
area of cancellous destruction in the femoral condyles and the tuberosity of the femur. 

On 3.11.86 he was again admitted, with great pain and swelling of the knee-joint. It 
now exhibited some fluctuation on the medial aspect. It was very hot, tender, and its 
surface was injected and nearly double the size of the normal knee-joint. 

A radiograph, 4.11.36 (fig. 8), showed an increase in the osteoporosis and in the size of 
the areas of cancellous destruction and a small area had now developed in the patella. 
Arthrodesis of the knee-joint was decided upon. The knee-joint was opened and within its 
capsule was found a large collection of semigelatinous pinkish friable material which was 
cleaned out. The articular surfaces of the bones were sawn off and similar material was 
found to occupy the shells of the bony extremities. These were curetted and the bony 
extremities brought into apposition with wires. Histological examination of some of the 
material removed showed a cellular malignant tumour which Professor Haswell Wilson 
reported to exhibit “ the characters of an endothelioma which had probably originated from 
the synovial membrane.” 

A few days after operation a radiographic examination of the chest revealed multiple 
secondaries rather smaller than peas. 



































Fia. 8.—Case VI. Endothelioma of knee-joint. Note swelling of soft tissues, obliteration 
of normal tendon lines, general osteoporosis of bones with localized areas of canceilous 
destruction in condyles of femur, tuberosity of tibia and inferior pole of patella. 


The chief lesions likely to be mistaken for endothelial myeloma are chronic inflam- 
matory lesions, osteogenic sarcomata, and metastases from malignant adrenal 
tumours. The last are sometimes associated with widespread destruction of multiple 
diaphyses with a surprising immunity of the epiphyses. The most important differen- 
tiation is between endothelial myeloma and chronic inflammatory lesions, for the 
difference in significance is so great. 

The chronic inflammatory lesion is usually associated with sepsis at some other 
focus. 

Channing C. Simmons reported in 1935 that 


“The experience of the Registry of Bone Sarcoma of the American College of Surgeons 
. F ig . 8 . 
is that there has been no proved osteogenic sarcoma cured except by as: nutation or wide 
resection.”’ 


William B. Coley and Bradley L. Coley advise immediate amputation 
without preliminary irradiation as soon as the diagnosis is established and in 
order to lessen the chance of recurrence Coley’s toxins (Bact. prodigiosus and 
toxins of erysipelas) should be given as a prophylactic for a period of from three 
to six months. 
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Bowman C. Crowell, Registrar to the Registry of Bone Sarcoma, reported the 
following classification of the tumour material submitted :— 


Osteogenic sarcoma 722 
Ewing’s tumour 162 
Myeloma 63 
Lymphosarcoma 7 
Inflammation ... oN Se eae ae Te 
Periosteal fibrosarcoma ... ce ~— —- ae 
Metastatic tumour rae ja si a 
Angioma es a si — eve 11 
Hemangio- endothelioma ae oe = on, ae 
Benign giant-cell tumour ais une -. 291 
Malignant giant-cell tumour oo ae a a 
Benign osteogenic tumour whe ie —< 
Unclassified ... ie ie _ oa: ae 
Not bone tumours — oe ‘ae — 17 
Periosteal osteogenic sarcoma bs set -~ 4 
Liposarcoma ... ve wei oe eas 5 

1,544 


Results: Sixty-six cases of osteogenic sarcoma and nine of Ewing’s tumours have been 
clinically free from the disease for periods of five years or more following treatment. 

Sixty-three of the 66 five-year cures were treated by surgical methods, and of these, 35 
by surgery only. In the other 31 cases surgery was supplemented by radium or X-rays or 
Coley’s toxins, or combination. In 14 of the cases Coley’s toxins were administered. 

James Ewing says that 

“The whole clinical and radiological picture of the case of bone sarcoma usually furnishes 
a better conception of the diagnostic and therapeutic problem than can be obtained from 
a biopsy. Often the rate of growth, extent of the disease and the radiological details 
indicate the general nature and grade of malignancy of the process better than does the 
histological structure of the tumour, but this is not always the case. . Few surgeons realize 
the limitations in the histological diagnosis of bone tumours and the conditions which simulate 
or accompany them.” 

From a consideration of the points which I have tried to make it will be apparent 
that the closest co-operation must exist between the clinician, pathologist, and 
radiologist, and in view of the relative infrequency of these tumours in any one 
surgeon’s practice it is highly desirable that some central court of appeal consisting 
of experienced clinicians, pathologists, and radiologists should be constituted—as in 
America—to which cases can be referred for. opinion. 

In conclusion, I must express my thanks to the Council of the British Institute 
of Radiology for appointing me compére for the recent collection and exhibition of 
radiographs of bone tumours, which gave me access to much additional valuable 
material, and to the surgeons and radiologists who have forwarded to me so many 
radiographs and details of interesting cases. 
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Dr. R. W. Scarff : The main need of the moment appears to be for some 
form of co-ordination. A considerable number of facts have been acquired by the 
surgeon, the radiologist, and the pathologist, each working in his own sphere, but it is 
unlikely that any advance will be made until there is some correlation among them. 
Dr. Brailsford has expressed the need for a bone-tumour registry similar to that 
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in the United States ; this may be fulfilled, as it is hoped to establish shortly a centre 
for bone tumour investigation under the auspices of the British Empire Cancer 
Campaign. 

Nomenclature and classification do not of themselves constitute knowledge, but 
if there is to be any correlation of the facts known about any particular tumour, it is 
essential that all the workers concerned should be discussing the same entity. As 
we shall see, much confusion has already been caused by variations in nomenclature. 

A fairly simple classification is given below :— 


Giant-cell tumour Myeloma Plasma cell 

Osteogenic sarcoma Myeloid 

Infiltrating chondroma Erythroblastic 

Medullary fibrosarcoma Ewing’s tumour 

Periosteal fibrosarcoma Angeio-endothelioma 
Chordoma 


The giant-cell tumour or osteoclastoma is essentially benign in character, although 
isolated examples of malignancy with metastases have been recorded. In the past 
a variety of names has been applied to it, all more or less misleading. Myeloid 
sarcoma gives an exaggerated idea of its malignancy, while osteoclastoma indicates 
that the giant cells are the main part of the tumour process ; this is not yet decided, 
nor is it even decided that it is a true tumour. 

Osteogenic sarcoma constitutes the largest group of these tumours and at present 
no useful purpose is served by its subdivision. Any classification which is to be of 
value must give some indications of clinical behaviour, and so far this has not been 
found practicable in the case of osteogenic sarcoma. Pathologically these sarcomata 
are characterized by the enormous variation in their constituents—types of cell, 
amounts of bone-cartilage and stroma, &c. This degree of variation in the same 
tumour has been the main bar to correlation of clinical, radiological, and pathological 
findings, but no doubt the careful examination of sufficient material will overcome 
this difficulty as it has done in many other tumours. 

Certain types may be split off from the main group on account of their 
less malignant behaviour. 

The infiltrating chondroma is a definite tumour, distinct from the chrondroma of 
diaphyseal aclasis. In the early stages it shows local malignancy and does not 
metastasize, but frank malignancy may develop later and the growth behave like 
an osteogenic sarcoma. The term chondrosarcoma is sometimes given to this, but 
as the same term has been also applied to a highly malignant osteogenic sarcoma- 
containing cartilage, it is best abandoned. 

Medullary fibrosarcoma is a doubtful entity, but cases have been recorded. The 
distinction is worth maintaining, as the prognosis is said to be much better than in 
true osteogenic sarcoma. The condition is usually recognized only after biopsy. 

Periosteal fibrosarcoma is not truly a tumour of bone, but is included owing to 
its importance in the differential diagnosis. 

Myeloma.—The age-incidence, distribution, &c. of multiple myelomatosis are 
sufficiently well known to need no comment. One feature of our cases is that in 
four out of eight cases the clavicle was involved ; in two of them a localized swelling 
of this bone was the first symptom. All were of the plasma cell type. 

Ewing's tumour.—Ewing described this tumour in 1921 as endothelial myeloma, 
and even now there is no unanimity concerning its position. There are many reasons 
for this, chief amongst which is the fact that Ewing’s tumour may be simulated 
clinically and radiologically by other conditions. 

Of eight cases of anomalous bone tumours examined by Mr. Goldsmith and myself 
in the Bland-Sutton Institute, Middlesex Hospital, three showed a characteristic 
clinical and histological picture and appear to constitute an entity. 
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The first case was that of a woman aged 28; in 1931 she complained of a painful swelling 
in the upper end of the ulna, and also of attacks of pyrexia. The condition was thought to 
be subacute osteomyelitis, and the bone was twice curetted at the local hospital. In 1933 
a biopsy showed Ewing’s tumour. Figs. 1 and 2 are photomicrographs of the section. 








Fia. 2. 


Fics. 1 and 2 (Case I).—Ewing’s tumour. Showing characteristic microscopical appearances. 
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Fic. 3.—Radiograph showing resemblance to that of osteogenic sarcoma. 








Fic. 4.—Microscopical section showing adenocarcinoma, with much new bone formation. 


Fics. 3 and 4.—Secondary deposit in rib of carcinoma of colon. 


* 
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The points to notice are the perivascular arrangement of the cells, which are even in size 
and staining, and the absence of bone formation by the tumour. The growth was treated 
with radium, and the patient was well until September 1936, when the tumour recurred, 
was again treated, and is now subsiding. 


The other two cases were both originally diagnosed as tuberculous osteitis, but 
biopsy showed similar tumours to the above. Both patients died with widespread 
metastases in other bones and lungs. These three cases gave a constant histological 
picture and may be considered as an entity. The other five appeared to be cases of 
various conditions ; one is of note in that the growth clinically and radiologically 
simulated Ewing’s tumour ; microscopical examination, however, showed it to be 
a typical neuroblastoma. 

Angeio-endothelioma of bone is extremely rare. The malignancy varies with the 
histology, which may show all stages between an infiltrating growth composed of 
rather cellular capillaries and a tumour composed of cell-spaces lined by large 
endothelial cells. The histological differentiation of these latter from hypernephroma 
may be impossible. 

Chordoma.—I have only examined two cases of this condition—one in the sphenoid 
region and one in the sacrum. In the first case, although the tumour was very radio- 
sensitive, the patient died of intracranial growth ; the second patient was alive and 
well five years after treatment. 

Secondary tumours in bone.—These may be divided into two main types—the 
osteoporotic and the osteoplastic. The osteoplastic type may show a diffuse new 
formation of new bone or there may be radiating spicules suggestive of osteogenic 
sarcoma. (Fig. 3, p. 27) is a skiagram of a secondary deposit, in a rib, of carcinoma 
of the colon; the appearances are those of an osteogenic sarcoma, but the photo- 
micrograph (fig. 4) shows an osteoplastic adenocarcinoma. 

In concluding this outline I should like to thank the clinicians and staff of the 
Radiology Department of the Middlesex Hospital for much help. 


Mr. W. H. Ogilvie : I propose to confine my remarks entirely to the osteogenic 
sarcoma. It is far the most important numerically, accounting for more than 50% 
of all bone tumours, both innocent and malignant, reported to the American Registry. 
Of the other malignant tumours, myeloma and periosteal fibrosarcoma are not 
only rare, accounting for 5% and 2% respectively, but they present little difficulty 
in diagnosis, and I feel that they may well be ignored in this discussion. Ewing's 
sarcoma represents 11-5% in the American figures, but, in sharp contrast to osteogenic 
sarcoma, which is a well-recognized entity,-Ewing’s tumour remains, to some extent, 
a pathological enigma ; 171 cases are recorded in the American Registry, but examples 
of the tumour are so rare in this country that our surgeons and pathologists are still 
very doubtful whether it can be accepted at adl on the basis of reports which are 
often conflicting and barely intelligible. 

Any discussion on malignant tumours of bone must therefore concern itself largely 
with osteogenic sarcoma. Compared with other neoplasms of bone it is relatively 
common ; compared with malignant disease elsewhere it is appallingly fatal. It is 
a growth ‘derived from bone cells or their precursor the primitive connective tissue 
which in the embryo outlines the future skeleton and which has the power to form 
cartilage or bone. These growths vary greatly in their gross and microscopic 
appearances, since they arise from cells whose function is to form bone and which may 
exercise this function in varying degrees, and they occur in bone, a tissue which, as 
perhaps only the radiologist and orthopedic surgeon fully realize, is intensely vital, 
ready to repair the effects of injury, or the onslaughts of disease, by new material 
which, under adverse circumstances, may assume appearances very unlike that of 
normal bone. Thus in any osteogenic sarcoma we see osteolysis, the destruction 


























29 Section of Radiology 801 


wrought by tumour cells, and in most of them we also see osteosynthesis, new bone 
laid down, either by the disordered action of malignant cells, or by the efforts of the 
periosteum to repair damage. We rarely see these tumours at an early stage, and 
when we obtain a specimen, by amputation or necropsy, we usually have a mass 
of malignant tissue extending on both sides of the compact bone, under the periosteum 
and into the medullary cavity, and presenting a very different microscopic picture 
in portions only a few centimetres apart. For these reasons, because the exact site ~ 
of origin of any bone tumour is a matter of conjecture, and because the cellular 
structure and the amount of osteogenesis vary in different parts of the same section— 
and by infinite gradation in a series of specimens—I feel very doubtful if the sub- 
division of these tumours into several groups, put forward by Geschikter and 
Copeland, has an indisputable pathological basis, and still more doubtful whether it 
is of any value to the clinician. I should prefer, at any rate for the purpose of 
discussion and the teaching of students, to retain the single term of osteogenic sarcoma. 

The typical osteogenic sarcoma may be outlined very briefly. The patient is a 
child or adolescent. There is a firm fusiform swelling near the end of a long bone, 
causing considerable pain and loss of function, and a dusky discoloration of the 
skin over it. The lesion is a single one,in marked contrast to other bone disorders 
of this period, which are nearly all multiple and due either to congenital failures 
of bone formation, to metabolic disease, or to the effects of inherited syphilis. 

It will be well to repeat the cardinal diagnostic points which Codman laid down 
twelve years ago :— 


(1) The great majority of osteogenic sarcomas arise between the ages of 5 and 20. They 
are exceedingly rare over 50, except when they supervene on Paget's disease. 

(2) The patient is nearly always in good health at the time of onset. Previous bad health 
favours inflammatory disease. 

(8) Pain is a constant, early, and usually the first, symptom. 

(4) The pain is at first bearable, but increases. It is unusual for a patient to be seen 
less than a month, or more than a year, after the onset of symptoms. 

(5) The rate of growth is steady, noticeable from month to month, but not over shorter 
periods. This contrasts with the slow growth of benign tumours, and the rapid one of 
inflammatory conditions. 

(6) Nearly half of bone sarcomas occur in the femur and a quarter in the tibia. 52% are 
in the neighbourhood of the knee-joint. The lower end of the femur is the commonest site, 
the upper end of the tibia coming second, and the upper end of the humerus third. These 
three sites between them account for 68% of all osteogenic sarcomas, and these three bones 
for 79%. After these three bones, the ribs and pelvis are the most likely sites. 

(7) Early bone sarcomas are never seen. If a bone tumour is small or pedunculated it 
is very unlikely to be a sarcoma. 

(8) A bone sarcoma nearly always produces some fixity of the soft parts over it, but less 
than that of an inflammatory lesion. 

(9) A sarcoma rarely involves a neighbouring joint till late in the disease. 


To these cardinal points one other may be added, namely, that definite signs of 
inflammation, locally the demonstration of pus or an abscess, and generally, the 
presence of pyrexia or polymorphonuclear leucocytosis, are strongly against the 
diagnosis of sarcoma. 

The evidence of a radiogram will always be added to these diagnostic criteria. 
The classical radiographic features of osteogenic sarcoma are the “ ghosting ” of the 
compact bone, without displacement or thinning, the presence in the fusiform shadow 
of the tumour of spicules at right angles to the shaft, and the demonstration of a 
triangular shelf of new bone under the periosteum at each end of the swelling. But 
these things are seen in non-malignant conditions, and Brunschwig and Harmon have 
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reproduced them in animals by transplanting a non-osteogenic sarcoma of the 
abdominal wall into the femur. The expert radiologist has much more subtle 
points, and will often be led by the instinct derived from long experience to give a 
correct decision based on appearances which he can hardly describe. Two things, 
elementary in themselves, must not be forgotten: (1) That when the changes are 
slight or atypical the other side of the body must always be examined for comparison, 
and (2) that a radiogram should always be taken of the chest, for well-developed 
metastases are often present in the lungs when the primary growth is still small. 

But unfortunately many cases do not conform to the textbook picture, and the 
difficulties of diagnosis may be considerable. I believe that in England sarcoma 
in adults is far more common than the experience of American surgeons would 
suggest. In such cases the chief difficulties in differential diagnosis are presented 
by solitary metastases from carcinoma, and chronic infective processes the result 
of focal sepsis. In childhood, low-grade infections, syphilitic lesions, and the reaction 
of bone to trauma, may all simulate osteogenic sarcoma. I would like to mention 
two cases that I have seen within the last six months. 

The first was that of a man aged about 50, shown by Mr. J. Jemson of St. Alfege’s 
Hospital, to a party of students from Guy’s Hospital. This man had had a severe fall 
two weeks before admission, and complained of pain and disability in the left shoulder. 
He was found to have an indefinite swelling of the upper half of the right humerus, 
but there were no signs of inflammation in the soft parts. His temperature was 
102° F. and the leucocyte count 13,500. These last observations were suggestive 
of an inflammatory lesion, but at this age an osteomyelitis is uncommon. The 
radiograms showed a patchy osteolysis involving the upper half of the humerus, 
with one or two sharply defined defects in the cortical bone and no sclerosis or 
periosteal reaction—an appearance that suggested sarcoma. An exploratory opera- 
tion revealed granulation tissue in the medullary cavity and staphylococci were 
grown from a portion of tissue removed. Later radiograms showed the sclerosis 
typical of a low-grade osteomyelitis. 

In the second case the patient was a girl aged 5 years, whom I saw in August 1936, 
with the following history : A week earlier, her mother had noticed a lump in her neck, 
which she was quite certain had not been there the previous day. Her doctor found a 
rounded swelling the size of a pigeon’s egg fixed to the left clavicle, unattached to 
skin, and quite painless. Five days later (two days before I saw her) the swelling 
increased suddenly in size and became diffuse, hot, and tender. I found a brawny 
indfiration extending below the clavicle, and upwards into the neck, to occupy the 
whole posterior triangle. It was red and hot, and so tender that the child screamed 
when it was touched. The temperature was 99° F., the pulse 120. A radiogram 
showed rarefaction of the inner end of the clavicle. I diagnosed a cellulitis arising 
in an osteomyelitis of the clavicle, and advised that it should be treated with poultices, 
and opened as soon as any definite suppuration occurred. I saw the child again 
six days later. The whole inflammatory reaction had now subsided, the temperature 
and pulse were normal, and the child was placid, but the clavicle was replaced through- 
out its length by a sausage-shaped swelling, painless, and unattached to skin. A 
fresh radiogram showed patchy destruction involving the whole length of the clavicle. 
The leucocyte count was 11,200, with 50% of lymphocytes. Though this count 
suggested a chronic inflammatory condition, I felt bound to diagnose a bone sarcoma, 
to give a hopeless prognosis, and to advise deep X-ray therapy as a palliative measure. 
Under treatment by radiation the swelling rapidly subsided, the radiogram showed 
reconstitution of the clavicle, and the child once more looked well. In December she 
had a fresh pyrexial attack, and was re-admitted toa home. She now looked very ill 
indeed, and complained of painin both knees. The clavicle still felt normal, but a soft 
patch was found over the left parietal bone where the skull had been destroyed and 
replaced by tumour tissue. A radiogram showed a clear area in the neck of the 
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left femur. This patient is certain to die soon but I doubt whether a post-mortem 
examination will be permitted. Is this a case of osteogenic sarcoma, of Ewing’s 
tumour, or of chloroma without leucocytosis, or is it an example of Schiiller’s disease ? 

In concluding I would remind you of some investigations, additional to the 
radiological ones on which we must rely so much, which may throw light on a doubtful 
case : 





(1) The Wassermann reaction should be tested. If it is positive—or, when it is 
negative, if the clinical or radiographic appearances suggest the likelihood of syphilis— 
a trial of intravenous medication should be made for at least three weeks. 

(2) A blood-count may suggest a diagnosis other than sarcoma. A leucocytosis, 
especially if there is a relative increase in polymorphonuclear cells, is in favour of 
osteomyelitis ; on the other hand a white cell count above 25,000 favours chloroma. 
Extensive anemia suggests a carcinoma, with multiple metastases in the bone-marrow. 

(3) A four-hourly record of the rectal temperature may reveal an unsuspected 
pyrexia, and point to an inflammatory lesion. 

(4) In adults a search should be made for a primary focus of carcinoma. Though 
many tumours may give metastases in bone, those arising in the breast, the adrenals, 
and the prostate, considerably outnumber all others. I recently saw a woman who 
was taken off a bus with sudden agonizing pain in the neck. A radiogram revealed 
a growth in the body of the second cervical vertebra, secondary to a carcinoma of 
the right breast, which was only half an inch in diameter and had caused no visible 
deformity. 

(5) Possible septic foci, particularly doubtful teeth, should be investigated. 

(6) The effect of therapeutic radiation upon the tumour should be observed. 
Tentative radiation therapy is one of the most valuable diagnostic methods at our 
disposal. It will always relieve the pain and decrease the swelling of an osteogenic 
sarcoma, and produce a sclerosis that is very striking in a subsequent radiogram. 
We should not be tempted by this improvement to pursue the course, once the diagnosis 
is established, for there is no conclusive evidence that cures can be obtained by this 
means or that the ultimate prognosis can be modified favourably. 

(7) A portion of the tumour may be removed for microscopic examination. The 
place of biopsy in the investigation of a case of possible sarcoma will always be a 
matter of controversy. On the one hand it must be admitted that any damage to 
a tumour which naturally disseminates by the blood-stream is likely to start such 
dissemination if it has not already taken place. On the other hand it may be argued 
that these growths are so uniformiy malignant that the chance of making an almost 
hopeless prognosis slightly worse must be weighed against the possibility of avoiding 
a needless amputation. American surgeons strongly advocate biopsy, and tell us 
that in 50% of the five-year cures investigated by the Registry an exploratory 
operation had been performed two or more weeks before amputation. My mistrust 
is not allayed by these figures, which give no indication of the number of cures that 
might now be on record if biopsy had been avoided. The proper valuation of a 
section showing a mesoblastic reaction is notoriously difficult, and the same slide 
sent to six eminent pathologists will often evoke six different reports. Cases reported 
as malignant have been shown by their subsequent history to be innocent, and in 
cases reported as innocent the patients have died with metastases in the lungs. 
I believe that an opinion based on a careful consideration of the history, physical 
signs, radiographic appearances, and reaction to radiation, is ‘nore likely to be 
right than one derived from the examination of a piece of tissue removed for section, 
and I suggest that we form our decision on such grounds alone. 

The only hope of cure in osteogenic sarcoma is by amputation or wide resection. 
The latest reports from the American Registry indicate that the outlook is not quite 
so hopeless as we previously believed. In all there have been 74 five-year cures of 
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osteogenic sarcoma—a rate of 10%, and 10 of Ewing’s tumour—a rate of 6%. All 
of these were treated by surgery, that is by amputation or resection, and half of 
them by surgery alone. 

There is no evidence that radiation has any curative value, or that it prevents 
or delays dissemination. Its place is firstly as a diagnostic measure, secondly as a 
temporary treatment while investigations are being carried out, and thirdly as a 
palliative in sarcoma involving the skull or vertebrae, where resection is impossible, 
and those round the hip or shoulder-girdle where amputation offers little prospect of 
permanent cure. 
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Protamine Insulinate 


By H. C. Haceporn, M.D. (Copenhagen) 


FORMERLY, diabetics were half-starved invalids, unable to withstand the stress 
of ordinary life and easy victims to common infections, very often with disastrous 
results. The introduction of insulin into therapy has meant a complete revolution 
of their fate. Experience has more than fulfilled the hopes we had fifteen years ago, 
and the success was so great that at first nobody thought of the possibility of improving 
this remedy. But the demands upon it have been increasing, because we are not 
satisfied unless our patients—even our most severe cases—are able to work and 
enjoy life to the same extent as normal individuals. 

The ordinary method of injecting insulin a fraction of an hour before a meal is 
very suitable in milder cases where the pancreas is still able to deliver sufficient 
insulin for the post-absorptive period, although unable to meet the greater demand 
during food absorption. The injected insulin then deals with the alimentary hyper- 
glycemia. 

Where the disease has developed further, the ability to produce insulin naturally 
is still more reduced, even to the extent of being insufficient for the control of the post- 
absorptive state. It is only in such severe cases that the ordinary method does not 
bring about absolute success in so far as considerable oscillations in the blood-sugar 
are noticeable. 

The most pronounced cases demand very careful and frequent examination, 
a balanced diet, and several daily insulin injections to prevent hyperglycemia, 
glycosuria and acidosis on one hand, and hypogiycemia on the other. The practicable 
number of daily injections is limited, and hence we must often tolerate very consider- 
able fluctuations in the blood-sugar. This fact makes it desirable to try to improve 
our technique. 

The difficulties mentioned can be considerably reduced or completely abolished 
by a suitable diet, including an appropriate distribution of the food, especially the 
carbohydrates, among the various meals, bearing in mind the rate of glucose 
absorption from different kinds of food. These considerations, necessary in any 
difficult case, are very important, but they do not fall within the scope of our present 
subject, which deals only with the development of methods for a better timing of 
the insulin effect through modifications of the insulin preparations themselves. The 
earlier insulin preparations were not highly purified, and although more or less 
unsatisfactory in other respects, did have perhaps some advantage over the pure 
products in being more slowly absorbed. 

This raised the problem of artificially retarding absorption which has been more 
or less in the mind of everybody working on diabetes. It was mentioned publicly as 
early as 1923 at the Scandinavian Congress for Internal Medicine at Oslo, and 
perhaps even earlier. 
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Our Institute has been very much interested in this problem ever since, and we 
have tried many methods without satisfactory results. Three different ways have 
been tried to obtain a retardation of the insulin effect :— 

(1) The emulsion of watery insulin solution in oil or suspension of dry insulin in 
oil. This method has been successful in a number of cases, as can be seen from the 
very fine curves in Dr. Otto Leyton’s monograph (1933), but does not seem applicable 
in every case. 

(2) Injection of a vasoconstrictor substance, e.g. adrenalin, together with insulin, 
as exemplified in the very extensive use of vasoconstrictors along with local 
anzesthetics (Clausen, 1934). 

(3) The third method—which at the present moment seems to be of greatest 
promise—depends upon the fact that the insulin is injected as a more or less insoluble 
compound. 

The dose of soluble preparation can be augmented by increasing the concentration 
of the solution or the amount of the solution injected. In both cases the rate of 
absorption will also be increased, either by the greater concentration or by the 
increase of the surface through which the absorption takes place. The increase 
of the surface with increasing volume depends upon the shape of the depot, and we 
may say that the increase of surface with increasing volume is very considerable 
because the shape of the depot is very far from the ideal sphere, as can be seen 
from the X-ray picture (fig. 1) taken two minutes after injecting 1 c.c. of a 
suitable iodine compound. 








Fic. 1.—To the left a coin about the size of a florin ; to the right the depot. 


The insoluble compound, in contrast to the soluble, allows a variation in the 
dose without varying either the volume or the concentration of insulin in the liquid 
phase. Theoretically an injection of a suspension of an insoluble compound will 
give a constant rate of absorption until all solid particles are dissolved. 

One of the first—if not the first—reports of experiments with such an insoluble 
compound, was made by Leyton in his earlier quoted monograph, and dealt with 
the use of phosphotungstate. Our Institute has limited the experiments to such 
compounds as could be expected to be either destroyed or rapidly excreted from the 
body, feeling that the continued injection of substances not fulfilling these require- 
ments might perhaps sooner or later give rise to unpleasant sequel. In restricting 
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the experiments to such substances as are destroyed or rapidly excreted, such sequel 
are not with certainty prevented, but they are much less likely. 

In a preliminary communication (1936) we have given a brief summary of earlier 
experiments, omitting a certain amount of unsuccessful work. (Among other 
unpublished experiments were some using tannic-acid compounds of insulin. They 
were abandoned because of local reactions. I mention them now because reports of 
work along that line have recently been published elsewhere (Bischoff 1936)). In 
this preliminary communication we reported solubility experiments with some 
compounds of protamine and insulin,! and the results obtained through the use of 
such compounds in the treatment of diabetes. As soon as it was realized that some 
success could be expected through the use of such compounds in so far as they were 
non-toxic, in doses far greater than those required during treatment, and that a 
greatly prolonged effect of the insulin could be easily demonstrated clinically, several 
questions arose. First of all, what kind of protamine would be most suitable ? It is 
obvious from the preliminary communication that there seem to be differences 
between various kinds of protamine compounds, and that the solubility in serum 
is different for different protamines. 

Accordingly we could not expect to have obtained one of the most suitable 
protamines at the very beginning, and so we began collecting ripe sperm from different 
fishes in the Mediterranean, Atlantic, and North Sea, as well as in the Danube, Elbe, 
Vistula, and the Scandinavianrivers. It seems certain that the group of protamines 
which according to Kossel (1928) are called monoprotamines, and which contain as 
basic group only the amino-acid arginin, are more suitable than the di- or tri- 
protamines. The investigation of the material is still in progress, but it appeared that a 
closer investigation of one of these substances was necessary to determine the condi- 
tions under which the experiments had to be carried out. For this work we have chosen 
a protamine, as far as we know not hitherto prepared, which seems to us more 
suitable than the others, and which has the further advantage of being easily prepared 
from easily obtainable raw material, protamine of the rainbow trout, Salmo irideus. 
The protamine obtained was called salmiridin. Much of our chemical work has 
concerned the quantitative relations of insulin and salmiridin, which we have felt 
must be cleared up before further progress could be made in examining other 
protamines and before the use of different proportions of protamine to insulin was 
tested in the clinic. 

The purpose of protamine compounds of insulin was to alter the iso-electric point 
from the pH 5 of ordinary insulin to the iso-electric point of the tissue fluid somewhat 
over 7. As soon as this was effected and the compound was found successful, the 
desirability of combining in some way the ordinary insulin with protamine insulin 
immediately raised the question of a method for determining the quantitative pro- 
portion between protamine and insulin, because any surplus of protamine would 
precipitate more or less of the ordinary insulin added. 

This led to a physico-chemical investigation of the nature of such compounds, 
which has been carried out by Mr. Krayenbiihl. The results will be published in full 
elsewhere. Even if such researches are outside common medical interest, I feel I 
ought to mention them here, because some of our results may influence the choice of 
preparation to be used in the clinic. 

The line we have followed in investigating the quantitative proportions between 
insulin and protamine has been the precipitation of a known amount of insulin with 
a known amount of protamine, with the subsequent separation of the resulting 
sediment from the supernatant fluid, to which thereafter small amounts of protamine 
or insulin, respectively, are added. If free insulin is present in the fluid, the addition 
of protamine will cause the formation of a precipitate invisible to the naked eye, 

| We have termed these compounds insulinates to indicate that they are of related nature to salts. 
Criticism has, however, been raised against the term, and we have no objection ugainst the simple 
term—pfrotamine insulin 
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but measurable by a nephelometer. By thus measuring the surplus of insulin and 
protamine, respectively, it could be easily shown that there exists a definite proportion 
of protamine to insulin, dependent on the pH, but within wide limits independent of 
the concentration, and characterized by the proportion of protamine to insulin being 
the same in solution and in precipitate. For this proportion the term “ isophane ”’ 
is suggested (meaning ‘‘ same appearance ”’, i.e. irrespective of whether a surplus of 
protamine or insulin is added). All other proportions of protamine to insulin will 
contain a surplus of insulin or protamine, which can be removed by washing the 
precipitate and thus appears to be present in a looser combination. 

During experiments with insulin crystals some irregularities in the isophane 
proportion were observed. Thanks to the remarkable work of Scott (1934) on the 
influence of zinc upon the formation of crystals, it could be easily demonstrated that 
the irregularities depended upon the content of zinc, and that under certain circum- 
stances zine could replace part of the protamine in the combination. 

Protamine does not have any influence when injected together with insulin in 
solution. It has to be precipitated at a suitable pH before being injected. This 
means a certain practical disadvantage ; on the other hand it allows of the biological 
estimation of the insulin without—or at any rate with but slight—disturbance from 
protamine. 

The stability of the insulin solution decreases with increasing pH. However, 
precipitated protamine insulin is stable—even under ordinary circumstances—for 
many weeks, and in cold-storage for months. The addition of zine perhaps further 
stabilizes the product. For our own work, and to satisfy the demands from parties 
interested in diabetic research, we have had to prepare protamine insulin on a larger 
scale. It soon appeared that the patients were being discharged on that treatment, 
and so we had to make a preparation which was constant from batch to batch. For 
this purpose we have selected an isophane compound with only a very small surplus 
of protamine to make sure that the isophane point is reached. The isophane com- 
pounds have not the maximum prolongation effect, but on the other hand can be 
mixed with insulin to make heterophane compounds with surplus of insulin. 

Before going into the matter of the clinical test I would like to say a few words 
on the use of zinc, and I wish to express my thanks to Professor Best for having 
informed me at an early date of the advantage of zinc protamine insulin. 

It is more or less generally accepted that the dose of zine required is so small 
that it can be taken as absolutely harmless. This of course is all right if it is com- 
pletely absorbed. If not, there is a slight possibility—but still a possibility—of local 
trouble ; and that is the reason why I personally reserve the zinc for those cases 
in which protamine alone is not satisfactory. 

A subcutaneous injection of protamine into laboratory animals and normal 
human subjects is tolerated without any discomfort or noticeable effect, in far greater 
doses than those used in treatment with protamine insulin. Continued injections 
are well tolerated by animals. From our knowledge of the constitution of the 
protamines we may expect that their split products are the same as the split products 
of the proteins in food. Still the possibility exists that the continued use might 
give rise to unforeseen trouble, e.g. locally. Consequently we preferred to treat a 
few cases for more than a year before we started a longer series of experiments. 

These few cases have guided us as to the management of other cases, and at the 
same time we have been guarded against any sudden appearance of unexpected 
difficulties in a large number of cases. 

The next point is to demonstrate unequivocally the special effect of the new 
remedy and to investigate how this special quality, if any, can be used in treatment. 
The endless chain of remedies for diabetes and the many discussions on treatment 
tell a sad story of how the capricious course of the disease, with its tendency to rapid 
spontaneous changes, together with the optimism of the patients and the doctors, 
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have obscured the facts and led to false conclusions. The statement that some 
patients do well under a new treatment—and better than before — may be very 
encouraging for them and their doctors, and for the rest of us very interesting and 
even inspiring, but it is very far from being clinical evidence ; such evidence can 
only be obtained if the w hole clinical treatment is arranged as a scientific experiment, 
keeping all other conditions constant and adequately controlled, so that the real 
experimentum crucis is obtained. 

We are much indebted to our collaborator, Dr. Niels B. Krarup, who has under- 
taken to carry out such experiments in our hospital, and under controlled conditions 
has made experiments on diabetics, making careful observations of blood-sugar, 
urine-sugar, and acidosis (1935). 

Fig. 2 clearly demonstrates the prolonged effect, and this experience has been 
confirmed by others, especially British and American observers. 
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Fic, 2.—First line : number of the day of treat- Fic. 3.—The black dots represent average 
ment. Second line: number of units injected. figures ; the open circles, individual observations. 
One ring round the figure means that protamine This figure and some of the following figures, 
insulin was administered. Third line: bours of have been copied from Krarup (19365). 


the day. The ordinates represent sugar in blood 
in mgm. per 100 c.c. Under the graph the excre- 
tion of ammonia and sugar in g. per day. 


Fig. 3 exemplifies experiments in which the protamine has been given in one 
daily dose. Everybody who is convinced of the harmlessness of the protamine will 
agree that protamine insulin is indicated as soon as one daily dose of ordinary insulin 
does not keep the blood-sugar within reasonable limits. There are cases in which 
one daily dose of protamine insulin can keep the blood-sugar within the same limits 
as two doses of ordinary insulin. 

Protamine insulin is very well suited for an evening dose (figs. 4 and 5, p. 16) in 
cases in which the blood-sugar rises considerably during the latter part of the night, 
especially when this rise is accompanied by acidosis, in some cases amounting to a 
condition very near to precoma. Ordinary insulin is used in such cases during the 
day to meet the special requirements during and after meals, but during the night 
the slower effect of protamine insulin keeps the blood-sugar far better under control 
than does ordinary insulin. 

Often the blood-sugar may remain low for up to fourteen hours, but it should 
be remembered that the effect stops very abruptly, causing a sudden rise in the blood- 
sugar. 
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Occasionally, some time may pass before the full effect of the protamine insulin 


appears (fig. 6). 


may occur (fig. 


If the morning dose is not reduced, slight hypoglycemic symptoms 
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Fic. 6.—D, diur 








esis; S, sugar; L, Legal’s test. 


In cases in which the effect is not sufficiently prolonged, the evening injection 
must be postponed, usually one or two hours, to ensure a normal fasting blood-sugar ; 
or a preparation that works still slower must be employed, for instance zinc protamine 


insulin. 
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Fic. 7.—The arrow indicates slight hypoglycemic symptoms. 


In some cases, especially in children, two daily injections of protamine insulin 
have proved useful (figs. 8 and 9). 
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Fic. 8.—A, acidosis ; G, glycosuria. Fic. 


Very often we would like to have a combination of the effect of the ordinary and 
that of the protamine insulin, viz. cases in which ordinary insulin causes a sudden fall 
in the blood-sugar and protamine insulin is not able to prevent a very high alimentary 
rise. Such an effect can be obtained, in some cases with great success by injecting 
at the same time, but in different places, ordinary insulin and protamine insulin. 
It is also possible to use a heterophane compound with a surplus of insulin. This 
has given fairly good results (fig. 10), but it is still uncertain whether the duration 
of the effect of such compounds is quite as long as that of protamine insulin. 

Further, it has to be decided whether the standard preparation should be used 
for all cases, or matters so arranged that the individual patient may be able to draw 
into his syringe from two different bottles a mixture most suitable for his individual 
case. 

Hitherto I have spoken only of the laboratory findings; they are objective. 
Patients, however, have also stated that they feel better and are less tired, especially 
when formerly they might have had extreme blocd-sugar values, either high or low. 
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The slower development of the hypoglycemic symptoms gives them ample warning 
so that they can take precautions in time. It is interesting, however, that slight 
hypoglycemic symptoms tend to remain for a rather long time and resemble the 
physiological state experienced by numerous normal individuals when exercising 
during fasting or hunger. Many patients tend to increase the quantity of food 
and insulin without experiencing any trouble. Good results have been observed 
in complicated cases. 

Surgical cases have become easier to deal with. In three cases complicated with 
Graves’ disease, gratifying results, first on the diabetes and then on Graves’ disease, 
were obtained. One of them afterwards was operated on successfully, while the 
improvement was so great in the two others that we did nof insist upon operation. 
Children have generally done very well under protamine treatment; one case, 
a girl, aged 4, after being treated for months in expert hands with three daily injections 
of ordinary insulin, was sent to our hospital in the early days of protamine treatment. 
Six weeks of protamine insulin treatment was sufficient to improve the child’s appear- 
ance out of recognition. Sometimes the general condition is so much improved that 
I prefer not to speak about the treatment but advise you to try it for yourselves. 





Fic. 10.—The underlined figure=nnits of ordinary protamine insulin. The figure in the square= 
units of heterophane compound with surplus of insulin. 


Many patients, both children and adults, who earlier were repeatedly admitted 
to hospital either hypoglycemic or semi-comatose, now keep out of hospital. We 
have had only one case admitted on account of hypoglycemia following a large 
overdose taken during alcoholic intoxication. 

It appears that the dose of protamine insulin can be reduced to the extent 
of 15% compared with ordinary insulin. 

But we must not forget the other side. It is not in every case that we succeed in 
keeping the blood-sugar within reasonable limits, and at the present stage we are not 
able to say with certainty in which cases this can be done. As a result of hitherto 
unexplained individual differences—most likely in the resorption from the sub- 
cutaneous tissue—some cases are found which do not react to the protamine insulin 
in the typical way. There is alsoa group of patients in whom the wide fluctuations 
in the blood-sugar are caused by changes in their need of insulin and neither an optimal 
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dose of ordinary nor of protamine insulin can be fixed, but even in such cases the 
protamine insulin has some advantage, because the patients have better warning 
against the hypoglycemic attacks. 
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Discussion.— Dr. OTTO LEYTON: Dr. Hagedorn confers another boon upon diabetics by 
supplying a compound of insulin which in many cases converts a life of hazard to that of 
comparative monotony. 

Everyone who has had any wide experience of protamine insulin has been able to confirm 
the results obtained by Dr. Hagedorn and his co-workers, but it must be remembered that 
its action is not the same in all patients, and it is possible that chance may arrange matters 
so that the first dozen cases upon which it is tried derive no benefit. My own experience 
to begin with was of that kind, but further trials showed that in over 50% of the cases the 
prolonged action of protamine insulin prevented not only severe hypoglycemic attacks, but 
also the rise of the concentration of sugar in the blood in the early morning. 

Time does not permit my giving details of cases in which, in spite of much juggling 
with food, four injections of insulin hydrochloride were required daily and even on four 
injections a day slight hypoglycemia occurred, but upon two injections of protamine insulin 
daily the sugar content of the blood was maintained between 0°08% and 0°15%. _I, like 
many others, have placed patients upon a single dose of protamine insulin first thing 
on awakening, and observed whether that would maintain the sugar content of the blood 
between the limits mentioned above throughout the twenty-four hours. Occasionally this 
has been astonishingly successful, even when a single dose of more than 40 units has 
been required. Naturally the distribution of carbohydrate had to be adjusted. Usually 
about 35% was given at breakfast, about two hours after the injection, and 50% at luncheon, 
10% at tea-time, and 5% at the evening meal. The total carbohydrate was often well over 
200 grm. In some cases, however, this form of treatment was disastrous, hypoglycemia 
developing about 11 a.m., or the insulin being apparently quite ineffective. 

It is always wise to inform patients who would like to try a single dose of protamine 
insulin in exchange for two doses of insulin hydrochloride that it is experimental. 

| have found protamine insulin invaluable in those patients who are developing remissions. 
It has in the past been difficult to decide how to treat patients who at one time, perhaps, have 
needed more than 60 units of insulin daily and have gradually improved, so that 12 units 
daily suffice. If the 12 units are given as a single dose in the morning, frequently the sugar 
content of the blood rises above 0-18% after the evening meal. Protamine insulin will often 
control the sugar content in these patients throughout the twenty-four hours, and as time 
passes the dose may, in favourable cases, be diminished, and finally discarded. 

The variable action of protamine insulin is occupying the attention of many. It seemed 
likely that the site of injection might modify the duration of its action. A few observations 
were made contrasting the effect of injection into a vein, into a muscle, into adipose 
tissue, and under the skin. The differences were not sufficientiy great to account for the 
variability. 

It would be of interest to see, and, provided that it has not already been tried, we shall 
observe at the London Hospital the effect of subcutaneous injection of insulin phosphotungstate 
and other insoluble salts of insulin upon those patients who develop hypoglycemia under 
treatment-with protamine insulin, in order to see whether they possess a special power of 
dissolving protamine insulin or whether some other explanation must be sought. Although 
it might not be safe to inject a salt of phosphotungstate acid for a long period, it is unlikely 
that harm would follow a dozen injections. 
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At the present time, when I am asked about protamine insulin, my advice is as follows: 
If the sugar content of the patient’s blood is well controlled upon two doses of insulin 
hydrochloride daily and the dose required exceeds 20 units a day—leave well alone, unless 
there be some special difficulty due to some disability of the patient which prevents him 
from injecting himself with insulin, and it is impossible to arrange for an evening injection. 
If, on the other hand, the sugar-content of the blood cannot be kept below 0-15% 
throughout the twenty-four hours without hypoglycemia developing in spite of subsidiary 
meals, then try the effect of protamine insulin, and there is slightly more than an even 
chance that it will prove successful. 


Dr. GEORGE GRAHAM said that through Dr. Hagedorn’s courtesy, he had been given 
some of the protamine insulin in order to try its effect on patients. The new preparation 
was of great value for those whose blood-sugar fluctuated from say, 360 mgm. per 100 c.c. 
at 8 a.m. to 50 mgm. per 100 c.c. at 12 noon, and back to 300 mgm. per 100 c.c. at 5 p.m. 
These patients required a third dose of insulin at midday and a fourth also at midnight, and 
this procedure was often very inconvenient. The protamine insulin, with its slower action, 
had the effect of keeping the blood-sugar at a lower level. In one severe case the dose of 
insulin required had been reduced by 60 units. Dr. Leyton had spoken of the absence of 
overdoses with the new insulin. Patients who did not recognize the signs of overdose with 
ordinary insulin recognized those due to the protamine insulin more easily. This was not 
always the case, and two of his patients had had very severe overdoses even in the day-time 
as well as in the night. He agreed that it would be a great advantage to have insulin of 
quadruple strength, as a dose of 100 units of double strength had a large volume, and was 
painful for patients. He asked Dr. Hagedorn whether it would be possible to have an 
insulin which would act less quickly than the ordinary insulin but more quickly than the 
present protamine insulin. The choice of the right kind of insulin for any individual case 
would become a difficult one but this must be faced, because the patients already presented 
these difficulties, and it was desirable that a solution should be found. 


Dr. 1z0opD BENNETT said that he could fully endorse the tributes to the utility of 
protamine insulinate in the treatment of diabetes in children. With Dr. Morton Gill he had 
published the excellent results obtained in a series of children under treatment at his special 
clinic at the Middlesex Hospital; in every case it had been possible to reduce the total dose 
and to diminish the frequency and severity of reactions, and all the children felt better on 
the new product. He thought that physicians tended to ignore the dread with which many 
diabetic patients regarded reactions. 

In adult cases he had had many favourable experiences with the new product, but he also 
encountered variations in its actions from day to day, which sometimes made it difficult to 
control the glycosuria. He agreed with Dr. Graham that the introduction of these new 
products was going to render still more difficult the task of those treating diabetes, for 
it would seem that a number of substances, each with a different action, would soon be 
available, and each would present special problems with regard both to dosage and to the 
dietetic side. 

He hoped that the British manufacturers would not regard the situation with too much 
complacency, but would endeavour to meet the problem of supplying reliable products on the 
lines of these new insulins which had undoubtedly come to stay. The profession owed a 
great debt to Dr. Hagedorn for his work. 


Mr. F. H. CARR said he wished to assure Dr. Izod Bennett that the British manufacturers 
of insulin were not neglecting the manufacture of protamine insulin. Realizing that great 
confusion would have resulted from the issue of protamine insulin in different forms, the 
British manufacturers had decided to act in unison in this matter, and in this the Ministry 
of Health was giving them every encouragement. Dr. Hagedorn had been most helpful in 
placing at the disposal of the companies making “ A B” insulin all the necessary information 
to enable them to make protamine insulin. 


Dr. H. C. HAGEDORN (in reply) said that a preparation at the strength of 80 units had 
been tried, but it was still doubtful whether it had exactly the same effect as a double dose 
of 40 units strength. As it was obvious that the use of protamine insulinate might lead to 
unexpected happenings, there was every reason to proceed with caution. 
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The Action of Pituitary Extracts on Gastric Secretion 


By E. C. Dopps and R. L Nosie 


(From the Courtauld Institute of Biochemistry, Middlesex Hospital) 


THE classical observations by the late Professor Pavlov and his associates on 
gastric secretion produced a universal stimulus to research on this subject. With 
few exceptions, however, investigations have been chiefly concerned with the stimula- 
tion of gastric juice by various means, and the alterations occurring in the secreted 
juice. Pavlov (1910) described the inhibiting action of ingested fat on gastric secretion 
and more recently Ivy and colleagues (1935) studied the inhibiting action of an 
intestinal extract called by them “ enterogastrone.” During an investigation on 
gastric ulcers produced by injections of pituitary extract (Dodds, Noble, and Smith, 
1934: Dodds, Hills, Noble, and Williams, 1935) it was found that the development 
of a severe gastric lesion was related to a diminished secretion of the stomach. As 
a result, extensive investigations have been conducted on the effect of pituitarv- 
extract injections on gastric secretion. , 

Cats and rabbits have been used in most of the experiments. The specimens of 
gastric juice have been collected through a gastric fistula. In the majority of animals 
this has been established at a previous operation and allowed to heal completely. 
In order to obtain pure gastric juice the cats were starved the day previous to the 
test, and in some acute procedures the pylorus has been ligated. Various types of 
stimuli have been used to obtain gastric juice, and these will be discussed under 
separate headings. 

Histamine.—The most powerful stimulus to gastric secretion is that produced 
by the subcutaneous injection of histamine. One milligram of this substance in the 
rabbit produces a profuse flow of juice which begins in about thirty minutes and 
continues for about three hours. The highest average thirty-minute volume of juice 
in 12 rabbits was 14 e.c., occurring sixty minutes after injection. The acidity of the 
juice is very high, reaching a total acid value of 165 c.c. N/10 hydrochloric acid per 
100 c.c. juice, with a free acid figure of 150 c.c. N/10 hydrochloric acid per 100 c¢.c. 
juice. The injection of 2 c.c. per kilo intravenous pituitary extract B.P. fifteen 
minutes before the injection of histamine has a remarkable effect on secretion. 
Instead of some 45 c.c. of juice being produced in three hours, a complete inhibition 
of secretion usually occurs. In some cases this may last for six or more hours. 

The excretion of neutral red in the gastric juice is another satisfactory form of 
secretory test. Ifa normal rabbit be given this dye and histamine simultaneously, 
the thirty-minute specimen of juice is coloured by the dye. After pituitary extract, 
however, no neutral red is excreted until secretion recommences. Control extracts 
of tissues other than posterior pituitary do not affect secretion, and the inhibition 
is produced only by the vasopressor principle and not the oxytocic of posterior lobe 
extracts. 

These observations have been extended, using cats as the experimental animals. 
Unanesthetized animals, and animals under “ nembutal” have given a similar 
response. Graded doses of pituitary extract have been injected intravenously one 
hour after subcutaneous histamine when secretion is approaching its maximum. 
The effect of 0-25 c.c. is to cause a cessation of secretion for about one hour. 5 c.c. 
may act for three to six hours. In this type of experiment it is found that the 
volume of juice is primarily affected, as the acid concentration remains normal. 

Insulin.—In an effort to find a more physiological type of stimulus than histamine, 
the action of insulin on gastric secretion has been observed. From reports of other 
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workers it was apparent that a considerable amount of controversy existed (Ivy 
and Fisher, 1924 ; Boldyreff and Stewart, 1932). A series of 11 cats with permanent 
fistulas were tested, 2 units of insulin being used as the subcutaneous dose. In all 
cases a definite stimulation of gastric secretion was produced. The volume of juice 
secreted was not so profuse as that found after histamine, and it was of a shorter 
duration. The acid values were slightly lower. However, insulin increases all 
components of the juice, and in contrast to histamine, a marked increase in peptic 
activity is observed. 

In determining the effect of insulin it is essential to use an unanesthetized animal 
as all anesthetics abolish the action. The response appears to be initiated but not 
maintained by the hypoglycemia. That a nervous mechanism is involved is shown 
by the fact that section of the vagi or decerebration abolishes the gastric stimulation 
after insulin. 

If an animal be given previous injections of pituitary extract and then tested 
with insulin, it is found that no secretory response occurs. Control tests have shown 
that the hypoglycemia produced by insulin after pituitary extract injections is of a 
sufficient degree to cause gastric stimulation in a normal animal. The antagonistic 
effect of these substances on blood sugar therefore, does not explain the inhibiting 
action of pituitary extract on the gastric response to insulin. 

Sham-feeding and pilocarpine.—In another series of animals, gastric secretion was 
stimulated by sham-feeding, the meat being washed out through the gastric fistula. 
Intravenous injections of pilocarpine nitrate have also been used as another type of 
gastric stimulus. In both these cases it has been shown that the normal secretory 
response of the animal is abolished by injections of pituitary extract. 

From these results it can be seen that all types of gastric stimulation which may 
occur in a normal animal are abolished by a substance contained in the vasopressor 
fraction of posterior pituitary extracts. This action is found to affect the volume of 
gastric juice and not acidity primarily. Intravenous injections may, however, 
prevent the formation of any gastric juice, and a temporary condition of achlorhydria 
ensues. 
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Recent Observations on the Pathology of Hydronephrosis 
By W. E. UNDERWoop, F.R.C.S. 


For the sake of brevity it is proposed to produce the experimental findings rather 
than to enter into a long discussion on hydronephrosis. The investigations have 
been carried out as far as possible in a consecutive manner with an object in view : 
the pathology of causation of hydronephrosis. 

Leaving out the advanced cases in which plastic operations, etc., are carried out, 
the salient features of hydronephrosis are firstly pain, and secondly dilatation of 
the renal pelvis with stagnation of urine. Mere relief from pain, a warning symptom, 
is inadequate and indeed dangerous, unless at the same time steps are taken which 
rectify those other important pathological features, dilatation and stagnation. 

So frequently the criteria by which the end-results of treatment of hydronephrosis 
have been assessed in any one series of cases are misleading : a comparison between 
intravenous and instrumental pyelograms before and after operation, or even, in 
some cases, the omission of a pyelogram after operation. In the cases discussed, 
therefore, an attempt has been made to avoid such criticism by the use of intravenous 
pyelograms alone, on the theory that the shadows so cast represent the natural 
contour and movements of the renal pelvis unaffected by distorting pressure sometimes 
inadvertently used in the instrumental method of pyelography. These pyelograms, 
coupled with such symptoms as relief from pain, and lastly evidence of correlated 
contractions of the renal pelvis under physiological conditions, have been used as a 
measure of the success, or otherwise, of the end-result. 

The experiments have been carried out partly on renal pelves and ureters examined 
in vitro, using Locke’s fluid at body temperature as the medium. Subsequent experi- 
ments, based on the previous results, have been carried out in vivo, while both series 
have been controlled as far as possible by similar examinations of the normal as 
well as the hydronephrotic renal pelvis. 

I.—During the in vitro experiments, normal saline has been introduced into the 
renal pelvis through a needle inserted at the upper portion, the rate of flow being 
noted by an air-lock, a manometer at the same time recording the intrapelvic pressure. 
Movements of the pelvis and upper portion of the ureter have been recorded on a 
smoked drum. Similar apparatus was used for estimating pressures during the 
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observations on the human being, but in later cases the apparatus shown in the 
accompanying illustration (fig. 1) was used. 

Experiment No. 1.—The tracing seen in fig. 2b shows the contractions of the 
pelvis and ureter caused as a result of sudden rise of intrapelvic pressure from 5 mm. 
of mercury to 10 mm. of mercury. This was a normal renal pelvis examined in vitro. 

Experiment No. 2.—To observe the sequence of contractions occurring in the 
normal individual in vivo. A series of observations were made on patients under 
general anesthetic during the course of operation for extraperitoneal lumbar 























70 URETERIC CATHETER IN PATIENT 


Fie. 1. 





Fic. 2a. Fie, 2b. 


ganglionectomy. Electrical stimulation of the ureter caused peristaltic and anti- 
peristaltic waves in a somewhat haphazard manner. Stimulation of the renal 
pelvis, however, appeared to cause waves to pass from the renal pelvis down the 
ureter. The tracing reproduced in fig. 2a is a graphic record of the correlation 
between the contractions of the renal pelvis and upper portion of the ureter in the 
normal kidney, as a result of electrical stimulation of the renal pelvis. It is noted 
that the time interval between the contractions is exactly similar to those seen 
when the stimulation to contractions was raised intrapelvic pressure, seen in the 
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second tracing. The next tracing (fig. 3) shows similar time intervals between 
the contraction of the renal pelvis and upper portion of the ureter initiated as a 
result of electrical stimulation with an intrapelvic pressure of 20 mm. of mercury— 
the specimen being a hydronephrotic renal pelvis. 

The following table records the pressure inside the renal pelvis under physiological 
conditions in both normal and hydronephrotic kidneys. 


NORMAL RENAL PELVES HYDRONEPHROTIC PELVES 
Sarah M. oie 15 cm. water Alfred B. ahd = 10 cm. water 
Florence S. ss lscem. , Samuel T. mee i 1l cm. 
Joan S. (child) .. 8 cm. = Joan S. (child) . ae 6 cm. 
Experiment 12... 16cm. ,, John H. ... _ me 12 cm. 
Harry C. eee - 18cm. _,, 
Annie W. = ‘io llem. ,, 





Fie. 3. 


In Experiment No. 8, however, an interesting point arises after consideration of 
the previous pressures. A hydronephrotic renal pelvis was examined in vitro. The 
pelvis was distended to 16 mm. of mercury, but although the pelvis attempted to 
contract no urine came down the ureter until the pressure was raised to from 30 to 
35 mm. of mercury, when emptying took place; this also occurred as a result of 
traction on the ureter. 

This demonstrates an example of super-added mechanical obstruction occurring 
in hydronephroses of which the following five photographs (figs. 4 to 8) are interesting. 





Fic. 4.—Shows the appearance of the pelvi-ureteral orifice in a hydronephrotic kidney seen through 
a cystoscope inserted into the renal pelvis before nephrectomy. 
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Fie. 5. Fia. 6. 
_ Fic. 5.—Shows a hypothetical reconstruction of the valve-like action producing the appearance seen 
in fig. 4 as a result of any sudden increase in intrapelvic pressure. 

Fis. 6.—Shows the sagittal section demonstrating the method in which the angulation is brought 
about by bulging of the renal pelvis between the renal pedicle and the lowest or aberrant renal artery, 
reconstructed from a dissection of the renal region of a patient who died and was known to have a 
hydronephrotic kidney ; the whole renal region had been fixed in situ before removal for dissection. 





Fia. 8. 





Fig, 7. 
Fic. 7.—An artist’s impression of the internal aspect of the same pelvi-ureteral orifice seen in fig. 4 


during an attempt to pass a ureteric catheter from below into the renal pelvis; being unable to pass 
round the acute angle caused by the aberrant renal vessel (see fig. 6) the ureteric catheter had attempted 
to pass directly upwards into the renal pelvis, which can be seen raised just external to the lip of the 


ureteric orifice. 


hand round the angle and into the renal pelvis, thus holding orifice open. 


Fia. §.—Shows a view of the pelvi-ureteral orifice after the ureteric catheter had been guided by 
Figure 9 shows the contractions 





Graphic records of contractions of the renal pelvis. 
occurring in a normal renal pelvis and contrasts with similar tracings in hydronephrotic 


Amplitude 0°3 em. Amplitude 0°5 em, 





Pelvic pressure 15 em. water- 
Fic. 9.—A tracing showing contractions occurring in a normal renal pelvis without artificial 
distension. 
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renal pelves in which no contractions are seen under the same conditions, although 
they may be made to contract by the stimulus of distension as demonstrated in fig. 10. 





Fic. '10.—The upper tracing shows complete absence of contractions in the hydronephrotic renal 
pelvis. Such movements as are present have been due to the patient straining or coughing; in 
the lower tracing the renal pelvis has been distended to a pressure of 25 cm. of water, the resulting 
waves of contraction so caused are recorded. 


The following tracings show the result of cutting off all sympathetic impulses 
passing down the renal pedicle by means of a spinal anesthetic. The first tracing 





Fic. 11.—The upper tracing shows normal contractions in a normal renal pelvis. The tracing is 
continued from the right to the left-hand side of the chart. It will be noted how the amplitude of the 
contractions decreases as the intrapelvic pressure approaches to 32 cm. of water. The lower tracing 
shows the same renal pelvis after a spinal anesthetic ; a rapid rise of pressure with increased amplitude 
of contraction up to a pressure of 32 cm. of water, at which stage the contractions fade, to start again 
when the pressure has been released. 





Fic. 12.—The first part of the tracing is on the top right hand, and is continued on the left hand 
side. This is before a spinal anesthetic and shows no contractions. The effect of a spinal anrsthetic 
producing contractions is seen 


(fig. 11) shows the effect in a normal renal pelvis; the tracing suggesting increase 
of amplitude and force of the’ contractions. 

The next case is of a dynamic or congenital hydronephrosis ; the tracing (fig. 12) 
shows no contractions in spite of the pressure inside the renal pelvis being 18 cm. of 
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water. The effect of the spinal anesthesia is seen and shows marked contractions 
of the renal pelvis without any artificial rise of intrapelvic pressure—a chart of the 
blood-pressure during the experiment being recorded. Three hours afterwards, 
when all effects of the spinal anaesthetic had worn off, the renal pelvis had returned 
to its previous inert state. 





Fic. 13.—The upper tracing was taken using the same tambour as in the other experiments. The 
lower tracing was a preliminary one, using a lighter tambour, but in this contractions are represented 
by a down-stroke instead of an up-stroke, as elsewhere. 


In the same patient, just discussed, a complete denervation of the renal 
pedicle was carried out and the effect on contractions of the renal pelvis is clearly 
demonstrated in fig. 13. 











Fic. 14.—A photomicrograph of a frozen section of the pelvi-ureteral junction showing the muscle 
bundle with three non-medullated nerve-fibres passing from left to right, terminating in a nerve-ending 
in the muscle seen, and marked with an arrow. The tissue on the right of the photograph is a portion 
of epithelium which had become raised during the cutting. x 800. 
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Using Bielschowsky’s method of staining during a histological examination 
of a series of pelvi-ureteral junctions in normal and hydronephrotic renal pelves , 
it was noted that there were non-medullated nerve-fibres having nerve-endings in 
the muscle in the normal but none could be found in the hydronephrotic cases, while 
in the latter there were still adequate nerve-endings to be demonstrated in the 
arterioles as also in the normal. The accompanying photomicrographs illustrate 
the findings (figs. 14 and 15). 











Fic. 15.—A photomicrograph of a section of the pelvi-ureteral junction of a hydronephrotic kidney, 
showing three arterioles; a bundle of four non-medullated nerve-fibres can be seen progressing 
towards and ending in the arteriole seen in the middle of the field. x 


The next three X-ray photographs show intravenous pyelographic appearances 
of a patient who suffered from recurrent attacks of right renal colic. Figs. 16 
and 17 demonstrate delayed emptying after ten and forty-five minutes, following 
injection of uroselectan ; fig. 18 shows the same renal pelvis fifteen minutes after 
administration of the spinal anesthetic up to D.7. Figs. 19 and 20 show changes 
in the renal pelves as a result of renal sympathectomy ; the first shows a dilated renal 
pelvis, the second, taken after operations, shows the contracted renal pelvis with 
very small major calyces 

The theory of control by parasympathetics receives support from the case of the 
inert renal pelvis in the hydronephrotie kidney, which shows regular rhythmic con- 
tractions after a spinal anesthetic has severed any sympathetic impulses. 

Experimental, histological, and clinical observations suggest an explanation 
of the cause of hydronephroses. 

Following a stimulus arising in the renal pelvis, in all probability that of distension, 
the renal pelvis and ureter, as a result of their inherent myogenic powers, can work 
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efficiently and in harmony, to such an extent as to void urine successfully, as is proved 
by the experiments of their working in vitro, in the experimental transplanted kidney 
devoid of nerve connexion, also in vivo following operation for denervation of the 
renal pedicle, seen in a previous tracing. 

There are the extrinsic nerves already discussed which modify rather than control 
this movement, so that the nerve-fibrils passing to a bundle of muscular fibres are 
conveying mainly inhibitory rather than motor impulses. In the hydronephrotic 
kidney these fibres are certainly deficient in number, perhaps even absent; as a 
result there is an inefficient inhibitory controlling mechanism at the pelvi-ureteral 
junction, although not amounting to actual obstruction in the early stages. 











Fic. 16. 


As a result of what is to all intents and purposes the mutual understanding between 
the neighbouring portion of unstriped muscle, the renal pelvis tends to relax unduly 
so that it may accommodate the results of inefficient relaxation farther on, causing 
fluid to be held back. Asa result, no doubt, of myogenic impulses, due to the natural 
reaction of smooth muscle to contract if stretched, the renal pelvis has attempted 
to contract before eventually relaxing, so accounting for those attacks of pain caused 
by spasmodic contraction of smooth muscle, a clinical feature seen in cases of dynamic 
hydronephrosis before true obstruction exists. 

The final test of all this evidence is seen in the kidney pelvis which has been 
adequately treated by denervation in that it has been changed from a large cavity 








Fic. 18. 
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containing at least 25 c.c. of fluid, inert except under unusual conditions, to a renal 
pelvis, normal in movements and within normal limits as regards its contour. The 
two vital points of evidence to support this last statement are shown in the charts 
of pelvic contractions and in the pyelograms before and after operation. 

Conclusions.—I submit that these findings present graphic evidence for the value 
of renal sympathectomy as a means of restoring a dilated, inert, stagnant renal pelvis 
to a contracting, and contracted, renal pelvis without evidence of stagnation. Whether 
these results remain permanent, time alone will show. 











‘ae? 
— -_--— --- - - ————$—— a 
—- . * , = 
a ‘ ..". ~ %. S 4 . . . a. : 
a eo PIF ES ~e halide reek Re 4 ote . . Fo wee 4! eS 5 
ee ee San oy oe « ba ie > ° % »_- Lo) at Q 
- a gan, coal tm, — Ae — are 
: e : L a 
‘ 
4 
) 
oe ’ = 
- 
Na . 
? 
a 
: < 
ee 
‘ 








, 


(AY 12-199 


APRIL, 1937 


Cr 
DON 


aa 
LON 


apzees, S 
a ~ . 


3 

4 
Y 
= 
3 


PROCEEDINGS 

MEDICINE 

LONGMANS, GREEN 

39, PATERNOSTER ROW, 
Ab tights rsetied, 


ROYAL SOCIETY OF 


VOL. XXX. NO. 6 












































CASCA RA 
EVACUART 


The Ideal Laxative 


ASCARA SAGRADA was introduced 
into medicine by Parke, Davis & Co, 
in the year 1877, and their prepara- 

tions of the drug have ever since enjoyed 
the preference of the medical profession 
on account of their marked superiority 
and reliability. 


The most esteemed of these preparations 
is Cascara Evacuant, which is effective in 
small doses, exceptionally agreeable in 
flavour and in action, and offers great 
advantages over the ordinary bitter ex- 
tract. it represents the entire therapeutic 
virtue of cascara sagrada minus the bit- 
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ter principle. 

Cascara Evacuant stimulates the functions 
of the liver and the intestinal glands, and 
gently increases peristalsis. |t affords 
the best means of correcting 
chronic constipation. It is 
readily taken by children 
and by fastidious 
patients. 


Cascara Evacuant is supplied in bottles 
of 14, 4, 8, 26 and 80 fluid oz. 


PARKE, DAVIS & COMPANY 
50, Beak Street Se London, W.1 


LABORATORIES: HOUNSLOW, MIDDLESEX 
Ine, U.S.A. Liability Lid, 
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PRIVATE PATIENTS 


LONDON COUNTY COUNCIL. — Accommodation for male patients 
(voluntary, temporary or certified) is provided in the Private Section of 
Claybury Mental Hospital, Woodford Bridge, Essex. Terms, exclusive of 
clothing and special luxuries, 42s. a week for London cases, 49s. « week 
for others. 


For particulars apply to the Manican Supsainrexpanr at the Hospital, 
or to the Cuimr Orricern, Mental Hospitals Department, Shell-Mex House, 
Strand, W.C. 2. 
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CALCIOSTAB 


TRADE MARK BRAND 


10%. CALCIUM THIOSULPHATE 


CALCIOSTAB is a sterile, aqueous, 10% solution 
of calcium thiosulphate supplied in hermetically 
sealed ampoules READY FOR USE. 


Extract from the Practitioner, 1935, 135, 493 :— 
“Intolerance to Arsphenamine” 


““Calciostab (Boots) has been found to be 
extremely effective in the treatment of early 
arsenical dermatitis in doses of 0.60 gm. daily 
injected intravenously for one week.” 


SUPPLIED IN 6cec. AMPOULES 
SINGLE AMPOULES AND 
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